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Science and Pragmatics in the Education of Planners 


By C. R. VAN HISE 


The paper * printed below was originally prepared and delivered by C. R. Van Hise before 
a meeting of the American Association for the Advancement of Science, in Pittsburgh in 1902. 
It was called to the attention of the editors of this journal recently by Catherine Bauer and 
then by Lloyd Rodwin who wrote: “The proper education of planners is a much debated 
question. Should it be practical or theoretical, with primary emphasis on training in special- 
ized techniques or on development of a broad understanding and a consistent philosophy? 
The issues are characteristic of new fields of study—especially applied disciplines. This article 
by Van Hise is so incredibly apt with reference to environmental planning and its base in the 
social sciences and technical arts, that it ought to be printed where planners could see it. The 
field is sufficiently peripheral to permit disinterested perusal by planners. The issues are 
strikingly parallel so as to render translation into planners’ lingo unnecessary.” And Van 
Hise’s relation to the conservation and resources movement was so significant that repub- 














lication by this journal appears altogether fitting and proper.—Ed. 


EOLOGY is a dynamic science, sub- 
ject to the laws of energy. Geology 
treats of a world alive instead of, as 
commonly supposed, a world finished 
and dead. The atmosphere, or sphere of 
air, is ever unquiet; the hydrosphere, or 
sphere of water, is less active but still very 
mobile; the lithosphere, or sphere of 
rock, has everywhere continuous al- 
though slow motions. The motions of 
the atmosphere, the hydrosphere, and 
the lithosphere alike include body mo- 
tions by which the positions of large 
masses of material are changed, and in- 
* Reprinted by permission of Science magazine in which 
this article originally appeared (Vol. 16, No. 400, August 29, 
1902) under the title, “Training and Work of a Geologist,” 


C. R. Van Hise was president of the University of Wisconsin 
from 1903 until his death in 1918. 


terior motions through which the mineral 
particles are constantly rearranged with 
reference one to another, and indeed are 
constantly remade. Furthermore, the 
molecules and even the atoms which 
compose the atmosphere, hydrosphere 
and lithosphere have motions of marve- 
lous intricacy and speed. These motions 
are all superimposed upon the astronom- 
ical motions—the wobbling revolution 
of the earth about its axis, the revolution 
of the earth-moon couple about their 
common center of gravity, the movement 
of this couple about the sun at 
the rate of 68,000 miles per hour, the 
movement of the~solar system among 
other systems. If it were possible for one 
to fix in space coordinates by which to 
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measure these various motions, the move- 
ment of an air particle, of a water drop, 
of a mineral grain would be seen to be 
extraordinarily complex. 

It is clear that there is every reason to 
believe that no atom or molecule in the 
world ever occupies the same absolute 
position in space at any two successive 
moments. Indeed, it must have been an 
extraordinary accident, if it ever has 
occurred, that a single particle has occu- 
pied in all the history of the universe 
exactly the same position that it has 
occupied at any previous time. No such 
thing as rest for any particle of matter 
anywhere in the earth or in the universe 
is known; but, upon the contrary, every 
where all particles are moving in various 
ways with amazing speed. 


Geology treats of the worid. In order 


to have more than a superficial knowl- 
edge of geology it is necessary to know 


about the elements which compose the 
world; how force acts upon these ele- 
ments; what aggregates are formed by 
the elements and forces, and how life has 
modified the construction of the world. 
Chemistry teaches of matter; how it is 
made up, both in life and in death. 
Without an understanding of its prin- 
ciples we cannot have an insight into the 
constitution of the earth or of any part of 
it. Physics teaches of the manner in 
which the many forms of that strange 
something we call force acts upon matter. 
Without a knowledge of its principles we 
can never understand the transformation 
through which the world has gone. The 
elements which compose the earth under 
the laws of physics and chemistry aggre- 
gate into those almost lifelike bodies 
which we call minerals. The minerals 
are commingled in various ways in the 
rocks. Without a knowledge of miner- 
alogy one can not have even a superficial 
understanding of the constitution of rock 
masses. Biology teaches of the substances 
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alive which clothe the outer part of the 
earth. Life is one of the most fundamen- 
tal of the factors controlling the geologi- 
cal transformations in the superficial belt 
of weathering; it has acted as the greatest 
precipitating agent in the sea. Life has 
had therefore a profound and far-reach- 
ing effect in determining the nature of the 
sedimentary formations. 

The sciences of chemistry, physics and 
biology have been built up by using 
minute parts of the materials of the earth. 
If geology, or a science of the earth, is to 
be constructed it must apply to the earth 
as a whole the principles which have so 
enlightened us as to the nature and rela- 
tions of the fractions of the earth which 
we observe and handle in our laboratories 
of physics and chemistry and biology. 

It thus appears that geology is a com- 
posite science; and it might in a certain 
sense be called an applied science. In- 
deed I have often defined geology as the 
application of the principles of astronomy 
and physics and chemistry and miner- 
alogy and biology to the earth. 

Certainly the earth is the single enor- 
mous complex aggregate of matter di- 
rectly within the reach of man. This 
highly composite earth is the joint result 
of the work of astronomical, physical, 
chemical and biological forces, working 
on an incomparably vaster scale than 
can ever be imitated in our laboratories. 
A study of these mighty results has al- 
ready advanced at many points as- 
tronomy, physics, chemistry and biology, 
and future studies made with direct 
reference to the causes which have pro- 
duced the earth are sure to lead to even 
greater advances in these studies. 

If geology is to become a genetic 
science or, more simply, is to become a 
science under the laws of energy, geology 
in large measure must become a quanti- 
tative science. In the past it has been 
too frequently true that, because a single 
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force or agent working in a certain direc- 
tion is a real cause of a phenomenon, the 
conclusion is drawn that it is a sufficient 
cause. Only occasionally has the ques- 
tion been asked, “Is this cause only a real 
cause, but is it an adequate cause?” 
Very often differences of opinion have 
arisen between geologists, one holding 
that this cause is the one which explains 
the phenomenon; another holding that 
that is the explanation, and each insisting 
that the other is wrong. In such cases 
very rarely is the question asked whether 
the explanations offered are contradictory 
or complementary. In many cases the ex- 
planation is not to be found in one cause, 
but in several or many, and thus fre- 
quently the conclusions which have been 
interpreted to be contradictory are really 
supplementary. To illustrate: but few 
writers have assigned more than a single 
cause for crustal shortening. One has 
held that secular cooling is the cause; an- 


other has given a different one and has 
held that secular cooling is of little conse- 


quence. But it is certain that secular 
cooling, vulcanism, change of oblateness 
of the earth, change of pressure within the 
earth, changes of form of the material of 
the earth, and various other causes, are 
not exclusive of one another, but are all 
supplementary. The ability to perceive 
the supplementary nature of various ex- 
planations offered for a phenomenon is 
one of the most marked, perhaps the most 
marked characteristics of the superior 
man. ‘The new geology must not only 
ascertain all of the real causes for crustal 
shortening and other phenomena but in 
order satisfactorily to solve the problems 
it must determine the quantitative im- 
portance of each. 


If I have correctly stated the relations 
of geology to the other sciences, it follows 
as a corollary that those only can greatly 
advance the principles of geology who 
have a working knowledge of two or more 
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of the sciences upon which it is based. 

By working knowledge of a science I 
mean such a knowledge of its principles 
as makes them living truths. One must 
not only be able to comprehend the prin- 
ciples, but he must see them in relation to 
one another; must be able to apply them. 
It is not sufficient for a carpenter to be 
able to explain how the hammer and saw 
and plane and chisel work; he must be 
able to use them. He must be able to hit 
the nail on the head; to cut straight; to 
plane smooth; to chisel true; and to do 
all upon the same piece of timber so as to 
adapt it to a definite purpose in a build- 
ing. Just so the geologist must be able to 
apply as tools the various principles of 
physics and chemistry and biology and 
mineralogy to the piece of geology upon 
which he is engaged; and thus shape his 
piece to its place in the great structure of 
of geological science. 

For instance, to advance geological 
paleontology one must have a working 
knowledge of the principles of biology and 
of stratigraphy. To advance any of the 
lines of physical geology one must have a 
working knowledge of the principles of 
physics, and especially of elementary 
mechanics. To advance physiography 
one must have a working knowledge of 
physics and chemistry. To advance 
knowledge of the early history of the 
earth one must have not only a working 
knowledge of physics and chemistry, but 
of astronomy. To advance petrology, 
one must have a working knowledge of 
physics, chemistry and mineralogy. To 
advance the theory of ore deposition or 
metamorphism, one must know not only 
the principles of physical geology, with 
all that implies, but he must have a work- 
ing knowledge of chemistry, physics, 
mineralogy and petrology. It is un- 
necessary to add that a geologist must be 
able to read some of the modern langu- 
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ages and be able to express himself clearly 
and logically in one language! 
Considering the breadth and thorough- 
ness of the necessary preliminary training 
for the successful pursuit of geology, one 
might anticipate that geology would 
suffer but little from pseudo-scientists. 
But this anticipation is based upon the 
idea that no one attempts geological 
work, and especially to write geological 
papers, until he is prepared todo so. All 
sciences have their cranks. Many a town 
has its philosopher who believes that all 
of the principles of astronomy, of physics, 
of chemistry, which have been discovered 
by the great men of the past are abso- 
lutely erroneous, and who makes a new 
start upon the construction of the world. 
It has been plain that a working 
knowledge of the sciences basal to geology 
is necessary in order to advance its prin- 
ciples. But I go even further, and hold 
that such basal knowledge is absolutely 


necessary in order to do even the best 
descriptive work. Suppose a man to be 
standing before some complex geological 
phenomenon. The whole intricate inter- 
locking story is engraved upon the retina 
of his eye with more than photographic 


accuracy. The image on the retina is 
absolutely the same in the eye of this ex- 
perienced geologist and that of a child, 
yet if the child be asked to state what he 
sees, his statements will be of the most 
general kind and may be largely errone- 
ous. The experienced geologist with a 
knowledge of the principles of physics 
and chemistry and biology interprets the 
phenomena imaged in terms of these 
subjects. The engraving on his retina is 
the same as that of the child, but his brain 
perceives the special parts of the picture 
of interest to him in their true propor- 
tions. He understands what is important, 
what is unimportant; he must select and 
record the things which are important. 
If he attempted to record all that is 
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imaged in his eye, a notebook would be 
filled with the phenomena to be described 
at a single exposure; and yet half the 
story would not be told. Good descrip- 
tive work is discriminative. Good des- 
criptive work picks out certain of the facts 
as of great value; others of subordinate 
value; and others of no value for the pur- 
poses under consideration. How then 
can this discrimination be made? How 
can the facts be selected which are of 
service? Only by an insight into the 
causes which may have produced the 
phenomena. Without this insight to 
some extent at least a description is abso- 
lutely valueless. So far as the geologist 
has such insight, his description has value. 

It is frequently urged in opposition to 
the above that, “if a person has theories 
in reference to the phenomena which he 
observes his descriptions will be errone- 
ous; he will be biased by his theories.” 
Unfortunately in many cases this is so; 
but just so far as it is true, the man fails of 
the qualities which make a successful 
geologist. Ones theories undoubtedly con- 
trol in large measure the selection of the 
phenomena which are to be noted, and the 
wisdom of the’ selection is a certain cri- 
terion of the grade of the geologist. But 
whatever the facts selected for record, the 
statement of them should be absolutely 
unbiased by the theories. Invariably, 
good practice requires that the statement 
of facts and the explanation of these facts 
shall be sharply separated. Doubtless 
each geologist who is listening has at 
different times had different ideas about 
the same locality, or while away from a 
locality a new idea has come as to the 
meaning of the phenomena there ob- 
served. Upon returning to the old lo- 
cality with the new idea, additional ob- 
servations of value have been made, but 
all the statements of facts at the previous 
visits should be found to be absolutely 
true. In so far as they are untrue, the 
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geologist fails of accuracy, the first funda- 
mental observation. If the previous 
observations are found to be largely 
erroneous, the man who made them 
has small chance to become a good 
geologist. The difference between bad 
observation and good observation is that 
the former is erroneous; the latter is zncom- 
plete. Unfortunately in many cases not 
only are the observations recorded by 
many men absolutely false, but they are 
so intertwined with the theories of the 
author that one is unable to discriminate 
between what is intended to be fact and 
what is advanced as opinion. It is need- 
less to say that the case of such a man is 
hopeless; that there is no possibility that 
he shall ever become a geologist. I con- 
clude, therefore, that in order to have a 
standing in the future, even as a descrip- 
tive geologist, one must interpret the 
phenomena which he observes in the 
terms of the principles of astronomy, phy- 
sics, chemistry, mineralogy, and biology. 


If my statement thus far be true, the 
outline of the training of a man hoping to 
become a professional geologist is clear. 
Such a man should be sent to thorough 
and long courses in each of the subjects 
of astronomy, physics, chemistry, min- 
eralogy and biology. This means that a 
large part of the training of a geologist is 
the study of the sciences upon which 
geology is tounded. If aman who hopes 
to be a geologist is wholly lacking in a 
knowledge of any of the basal sciences, 
this defect he can probably never make 
good. Even if he so desires, the time can- 
not be found. Moreover, chemistry, 
physics, mineralogy and biology are lab- 
oratory sciences and can be satisfactorily 
handled only in the laboratory. If the 
fundamental work in the basic subjects has 
been done in the college or university, one 
may keep abreast of their progress dur- 
ing later years; but in order to do this, the 
basal principles must have become living 
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truths to him while a student. If a per- 
sonal illustration be allowable, during the 
past five years, in order to handle the 
problems of geology before me, I have 
spent more time in trying to remedy my 
defective knowledge of physics and chem- 
istry and in comprehending advances in 
these scenic sciences since I was a college 
student than I have spent upon current 
papers in geology; and with, I believe, 
much more profit to my work. If one has 
a working knowledge of the basal sciences 
and lacks training in some branch of 
geology, its defect he may remedy; for he 
has the foundation upon which to build. 
But if he lacks knowledge of the primary 
principles of the basal sciences he is likely 
to be a cripple for life, although this is not 
invariably the case. There are conspicu- 
ous instances where lack of early training 
in the basal sciences has been largely 
remedied by unusual ability and indus- 
try, but this has been most difficult. We 
should see to it that the young men 
trained in our colleges and universities, 
upon whom we place the degree of Doc- 
tor in Geology, are not crippled by the 
necessity of making good in later life de- 
fective basal training. Any university 
which gives a man the degree of Doctor 
in Geology with a defective knowledge 
of the basal sciences is wronging the man 
upon whom the degree is conferred; for 
this man has a right to expect that his 
courses shall have been so shaped as to 
have given him the tools to handle the 
problems which will arise in his chosen 
profession. 


It is not necessary that all of the basal 
work shall be done before a man begins 
his life work, but at least a large part of 
this work should be done before a man is 
given the certificate that he can do the 
work of a professional geologist. But in 
any case studies in the basal sciences 
should not cease-when the professional 
degree is granted. Continued studies not 
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only in the basal subjects but in cognate 
branches and even those far removed 
from science should continue through 
life. The geologist finds that however 
broad and deep his studies are in basal 
and cognate subjects, he is continually 
limited by lack of adequate knowledge of 
them. 

In recent years it has been a mooted 
question in colleges and universities as to 
when specialization should begin, rather 
implying that when specialization begins 
broadening studies should cease. And, 
indeed, it is upon this hypothesis that 
most of the discussion upon this subject 
has been carried on. Some have held 
that specialization should not begin until 
late in the college course, or even rather 
late in a post-graduate course. Others 
have held that one should early direct his 
studies to special subjects which he ex- 
pects to pursue, and give comparatively 
little time to other subjects. The argu- 
ment for this latter course is that competi- 
tion is now keen; and if a man keeps in the 
race he must begin to specialize early. It 
appears to me that both of these answers 
are inadequate. My answer to the ques- 
tion is that specialization should begin 
early but the broadening studies should 
not be discontinued. This rule should ob- 
tain not only through the undergraduate 
course, but in the post-graduate work and 
during professional life. The specialized 
work will be better done because of the 
broad grasp given by the other subjects. 
The broadening studies will be better 
interpreted because of the deep insight 
and knowledge of a certain narrow field. 
Thus each will help the other. No man 
may hope for the highest success who 
does not continue special studies and 
broadening studies to the end of his 
career. 

But is it held that a geologist lacking an 
adequate working knowledge of basal 
studies cannot perform useful service? 
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No, the domain of geology is so great, the 
portion of earth not geologically mapped 
and the structure worked out is so vast, 
the ore and other valuable deposits which 
have received no study are so numerous, 
that there is an immense field for the 
application of well-established principles. 
In geology, as in engineering and other 
applied sciences, there is an opportunity 
for many honest, faithful men to per- 
form useful service to the world even if 
their early training and capacity are 
not all that could be desired. But even 
the application of old principles to new 
areas will be well done in proportion as 
the geologist has training in the basal 
sciences; and to the man who combines 
with such training talent must necessarily 
be left the advancement of the philosophy 
of geology. The philosophy of geology, 
the inner meaning of phenomena, was 
the paramount consideration to Hutton 
and Lyell and Darwin. ‘To them facts 


were useful mainly that they might 


see common factors, the great principles 
which underlie them, or, in other words, 
generalization. To correctly generalize 
in geology involves the capacity to 
hold a vast number of facts in the mind 
at the same time; to see them in their 
length and breadth and thickness; to 
see them at the same time as large 
masses and as composed of parts, even 
to the constituent mineral particles and 
the elements; to see the principles of 
physics and chemistry and mineralogy 
and biology interlacing through them. 
Only by holding a multitude of facts and 
principles in ones mind at the same time 
can they be reduced to order under 
general laws. 


Failure thus to hold in one’s mind a 
large number of facts and principles 
leads to lack of consistency. Often in a 
single book or a single chapter, on the 
same page, or even in the same paragraph 
or sentence, are contained ideas which 
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are exclusive of one another. They are 
not seen by the writer to be exclusive of 
one another because he is so Jacking in a 
command of the principles of the basal 
sciences that he is not aware of the an- 
tagonism. Major Powell once said to me, 
“The stage of the development of the 
human mind is measured by its capacity 
to eliminate the incongruous.” If this 
hard criterion were rigidly applied, it 
would follow that many of our professions 
have not passed the youthful stage. The 
man who can insert in the same treatise, 
chapter, or page incongruous ideas saves 
an immense amount of cerebral tissue for 
himself. Such a man can write on 
through chapters and books, and not find 
it necessary to go back, adjust and inter- 
relate the various parts. ‘There is no 
action and reaction between the multi- 
tude of ideas. The writer has the easy 
task of holding in his mind at any one 
time but a few data. He is in delightful 
and happy unconsciousness of the fact 
that many of his statements destroy one 
another. But the man who sees the phe- 
nomena and principles of geology in all 
their complex relations, and tries to ex- 
press the parts of them he is considering 
in proportion to one another, and to place 
his fragment of the science of geology in 
proper relations to other departments of 
geology and other natural sciences, has a 
task before him requiring great mental 
effort. He must see and understand in 
three dimensions. At every point he must 
see the lines of cause and effect radiate 
and converge upon the phenomena he is 
considering from many other phenomena 
and principles. Of course all fail to do 
this completely in reference to any com- 
plex problem. But in so far as success 
would be attained, the effort must be 
made. In proportion as one can hold 
many facts and principles and sees their 
interrelations, he will be able to advance 
the philosophy of geology. This is the 
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work which burns the brain. 

And his results he must express in 
language, the chief means of communi- 
cating ideas and relations. Yet language 
is linear. By figures, models, maps and 


illustrations, wisely used, one may to an 


important degree supply the defects of 
linear language. Yet language and illus- 
tration, even where used to the best ad- 
vantage, but poorly convey one’s ideas. 
Most conscientious writers require as 
much or more time to put a complex 
subject into words and illustrations ready 
for publication as they do in working out 
the results. 

But upon the other side, and in favor of 
expression in language, it should be re- 
membered that there is action and re- 
action between one’s ideas and the at- 
tempt to express them in words and 
illustrations. The necessity for expression 
language is often a wonderful clarifier of 
ideas. The ideas are improved by the 
attempt at expression, and the expression 
is continually improved as the ideas are 
enlarged. 


That the difficulty as to expression 
does not apply to geology alone is well 
illustrated by the vast amount of labor 
Charles Darwin spent in putting into the 
linear form of language the most revolu- 
tionary work of the time, The Origin of 
Species. It seemed as if the intricately 
interrelated facts of life were of so com- 
plex a nature that language could not 
handle the problem. But the genius of 
Darwin was such that he not only con- 
ceived the idea of natural selection and 
proved its truth in his own mind, but he 
so marshaled his facts and principles in 
linear form in one volume that men were 
forced to believe. Darwin unquestion- 
ably saw deeper than he was able to ex- 
press; and it was the struggle to state what 
he knew which made the writing of the 
“Origin” such an onerous task. But 
geology as a whole is only less complex 
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than life; and many of us in the smaller 


matters with which we are attempting to 


deal have felt the impossibility of convey- 
ing more than imperfectly the ideas and 
relations which are in our minds. 


In thinking of the marvelous complex- 
ity of the phenomena of geology, and 
seeking for an analogy which might in 
some measure express this complexity, it 
seemed to me that the inhabitants of the 
globe and their intricate relations fur- 
nish an approximate illustration. From 
each individual or family or hamlet or 
city or metropolis, there go out on foot, 
by wheel, by wagon, by railway, by 
vessel, various products, some of them to 
the remoter parts of the earth. From 
each center, by letter, telegram, tele- 
phone, communications diverge; if the 
center be a large one, by thousands of 
lines. To each center, materials and 
thoughts in a like manner converge. In 
a similar way one class of geological phe- 
nomena is related to nearly all other 
classes. ‘They are related as to their 
material parts, as to the forces and agents 
acting, and as to principle concerned in 
their production. For instance, an eco- 
nomic geologist will appreciate that the 
development of an ore deposit depends 
upon the nature of adjacent rocks, upon 
earth movements, upon the resultant 
deformations, upon fractures, upon vul- 
canism, upon erosion by water and ice 
and wind, upon the circulation of under- 
ground water. One who hopes to gain 
even an approximately adequate idea 
of the genesis of an ore deposit and an 
insight as to what is probably beyond 
the point where the deposit is “shown 
up,” must be able to handle the intricate 
principles of geology. In so far as a 
geological or mining engineer is a master 
of these, he rises in his profession; in so 
far as his knowledge of facts and prin- 
ciples is meager, an ore deposit seems a 
lawless thing which can be dealt with 
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only on the relatively simple principle of 
the doctrine of chances. If an ore body 
happens to be found at any place, follow 
it. If for some unknown reason it is lost 
or depreciates in value, prod the ground 
in all directions, up and down, to the 
right and left in the blind hope that 
chance may find more ore. In many 
cases nine tenths of this expensive chance 
work is done in a manner that a fair 
knowledge of the occurrences, relations 
and principles of ore deposits would have 
shown in advance to be wasted. 


It the statement thus far be founded on 
truth, the training of a geologist is a 
valuable one from an intellectual point of 
view. It is the fashion for professors in 
all departments of learning each to hold 
that a knowledge of his subject is neces- 
sary for a liberal education. I have 
heard of half a dozen professors, includ- 
ing the classics, history, economics, en- 
glish, in a single evening each prove to 
his own satisfaction that a man could not 
be a good citizen or liberally educated if 
a knowledge of his special subject were 
neglected. And at the present time some 
universities still hold similar views in 
reference to certain subjects. The claim 
that this or that subject is essential to a 
liberal education shows a lack of breadth 
and lack of capacity to see things in their 
proper relations. No one language or 
science is essential to a liberal education. 
But while this is true, it does not follow 
that this or that subject may not be es- 
sential for a particular career; and in 
geology capacity to use language for the 
expression of ideas is absolutely essential. 
Far be it from my purpose to speak in a 
derogatory way or to underestimate the 
value of any line of knowledge. At the 
present day a man who is trained only in 
the science or only in the humanities has 
but one hand; that hand may be strong, 
but the man can never control the affair 
before him with the power, with the 
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nicety, with which does the man with 
two hands, one of which is the rich 
treasures of science, and the other the no 
less rich and important treasures of the 
humanities, each doing its part in har- 
mony with the corresponding fullness of 
results. With a fundamental knowledge 
of both, the scholar of the future may 
choose as his chief occupation the clear, 
cold work of science or that of the human- 
ities, which will always have more numer- 
ous followers, because of the direct per- 
sonal interest. 


As I have already intimated, I hold 
that for the best liberal education one 
must pursue broadening studies from the 
first to the last, and also that one must 
early begin to specialize. If this be true, 
geology may be said to be a very desir- 
able part of a liberal education; for it is 
built upon the whole realm of pure 
science; 2.¢., the knowledge, which ap- 
plies not only to the earth and all it holds, 
including man, but to the universe as 
well. Because of the breadth of training 
combined with specialization required 
of a geologist, it might be shown that 
geology is one of the most useful studies 
in giving a person a sense of proportion, 
ideas as to relative values, of perspective, 
qualities of the first order in this world. 
It might be held that the intellectual 
training of the geologist is of a kind 
which helps him in dealing with men and 
things; and, therefore, for handling the 
world’s work. But time does not suffice 
to develop this part of the subject. 


I shall now suppose that a geologist is 
adequately trained, that he has some 
power in generalization, and considers 
what should be his method of work. It is 
assumed that the young geologist spends 
a part of each year in the field. This 
field work should include a real mapping 
with structural and genetic interpreta- 
tions. The wider a young geologist has 


217 


traveled, the more numerous the excur- 
sions in which he has taken part, the 
better will be his equipment. But no 
general work such as this can supply the 
place of systematic mapping. And the 
more exact the mapping is, the better the 
training. Very frequently the educa- 
tional value of the mapping in detail of a 
small area is underestimated. Indeed, I 
hold that nothing else can take its place. 
Moreover, the only sure way to test a 
geologist is to require him to delineate 
upon a map and in structural sections the 
detailed phenomena of the field. For my 
part I have more.confidence in the future 
of a young geologist who has mapped in 
detail twenty-five square miles, and has 
got out of the area much that is in it, than 
that of another who has done no detail 
work but has run over and written about 
thousands of square miles. Rarely can 
the general conclusions of a man who has 
not done systematic mapping be relied 
upon. In America there have been con- 
spicuous cases of men calling themselves 
geologists who have never carefully 
mapped a square mile. Yet some of these 
by the undiscriminating have been re- 
garded as leading geologists. And in one 
or two cases these men have gained a wide 
hearing. But the systems which they 
built up had little or no relation to the 
world; and they disappeared with the 
death of their authors. But a geologist 
must not only do systematic field work at 
the outset; he must continue to do such 
work through the years to a ripened age. 
Not infrequently a geologist, who in early 
life has done systematic field work, drops 
this work and continues writing geologi- 
cal philosophy; but this is a precarious 
course, which sooner or later makes of 
him what one of our members calls a 
‘closet geologist.” It is only by never- 
ending action and reaction between the 
complex phenomena of geology in the 
field and reflection as to the meaning of 
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the phenomena that sure results can be 
obtained. 


While one should spend a part of each 
year in the field, I suspect that many 
more discoveries of geological principles 
are made in the office or in the laboratory 
than in the field. The cow collects the 
grass in the meadow, and afterwards lies 
down to chew the cud and digest the 
food. So the geologist in the field, in the 
midst of innumerable facts, collects all he 
can. His notes are a record of his daily 
collections; and if a successful geologist, 
of his daily imperfect inferences and de- 
ductions. But during the eight or nine 
months of office and laboratory work he 
has full opportunity for reflection. He 
is then likely to see more of the common 
factors of the facts collected; is more 
likely to see deeper into the underlying 
principles which explain them. 


This is still more true of the facts col- 
lected in the current and during the pre- 
vious years. Indeed, in the field the 
observations of the current year are often 
too prominent on account of their re- 
cency, and it is only after some months 
have elapsed that they take their true pro- 
portion in connection with observations 
of previous years. The use of the ma- 
terial collected not in one year only, but 
through many years, is necessarily done in 
the office or in the laboratory, and it is 
only from such large masses of material 
that bioad generalizations can be made. 


But the inductions and deductions 
made in the office and the laboratory 
during the winter should be tested in the 
field the following year in the light of 
the new ideas. The new ideas should not 
by a fraction modify the correctness of 
the observations of the previous years; 
they should be found as accurate as 
when made. But observations are always 
incomplete, and with a new idea one 
invariably adds valuable observations 
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which were not noted before the idea was 
available. 

I once wrote to a number of geologists 
of this and other countries, asking the 
directions and dips of the dominant 
cleavages and joints for the various dis- 
tricts and regions of the world with which 
they were familiar. From only a single 
geologist did I obtain data of value. 
Some geologists wrote that they had not 
time to observe such subordinate phe- 
nomena! These men had evidently not 
learned the principle that the small but 
numerous agent or force or structure may 
have as great or greater importance than 
more conspicious but less common ones. 
Darwin should have taught every scien- 
tist the principle of the quantitative im- 
portance of the small factor when he 
showed how great is the work of the ap- 
parently insignificant earthworm. It 
seems to me that joints are one of the im- 
portant phenomena of geology; and this 
is true whether the point of view be de- 
formation alone, physiography, meta- 
morphism, circulation of groundwater, or 
the genesis of ores. 

While the work of each geologist should 
be based upon thorough field and office 
work, and thus have an inductive basis, 
one should not stop there, but should by 
deduction ever be looking forward. No 
one ever held more firmly to fact as a 
basis for induction than Darwin; but also, 
no man has more successfully projected 
by deduction beyond his facts than 
Darwin. This in biology was a task of 
extraordinary difficulty. In geology one 
who has a firm grasp of the principles of 
physics and chemistry may be more dar- 
ing. Their principles, if not more defi- 
nite than the laws of biology, are at least 
better known and more simple. There- 
fore, one, after having observed the facts 
in a district and grasped the principles 
which explain them, may deduce what 
are likely to be the facts in the field and 
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their relations in advance of observation. 
Or more concretely, after one gets the 
correct idea as to the meaning of the 
phenomena for a certain district, he often 
can tell in advance of observation what he 
will see; or can find what I call “geology 
made. to order.” 

There is no better or more severe test 
of a theory than one’s capacity to find 
geology made to order. If observation of 
the area where the facts are expected to 
be found in a certain way shows that 
nature does not obey the order, this is 
certain evidence that one or more factors 
in the problem have been omitted and 
that the theory is inadequate. In so far 
as the theory is adequate, the geology 
will be found as anticipated. The reason 
for this is the very great complexity and 
delicate adjustment of the phenomena of 
nature. .To illustrate, if the many parts 
of some complex machine, such as a Hoe 
press, or a chronometer, were scattered 
far and wide, and then one should gather 
some of these parts, and try to fit them, 
he might find that a certain set fit per- 
fectly. If this were so, he would know to 
a certainty that these parts are in the 
correct positions and relations, even if he 
did not know the relations of these parts 
to other parts of the purpose of the whole; 
for so complex and exact is the adjust- 
ment that there is but one way to put the 
parts together. Another set of parts 
might be found and these made to fit. 
But doubtless certain parts would not be 
found. These would be missing links 
necessary to make a perfect machine. In 
this situation, if the man had a genius for 
mechanical construction, and an in- 
sight into principles, he might be able to 
understand the purpose of the whole, 
and finally to supply the parts which 
render the whole a useful machine. This 
he would be able to do just in propor- 
tion as he had mechanical insight. 


So the geologist fits together his numer- 
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ous diverse facts. If he finds a solution of 
his problem which gives accordance to all 
the numerous facts observed, he may be 
sure he is on the right track, even if he is 
incapable of seeing the full truth, for so 
delicate is the adjustment of facts that 
where they are numerous there is usually 
only one way to put them together. Just 
in proportion as the man has a working 
knowledge of the principles of physics and 
chemistry and biology, and the other 
cognate sciences, will he be able to elimi- 
nate erroneous explanations, combine the 
facts into groups under true theories, and 
correctly infer how the different groups 
are to be adjusted, how the various facts 
which seem at first to have no definite re- 
lations are related. Or, to put it in an- 
other way, in proportion as he knows the 
rules of the game will he be able to cor- 
rectly interpret the meaning of phe- 
nomena and from them to project into the 
unknown. ‘The importance of under- 
standing the rules of the game is not often 
appreciated. To the person who is ig- 
norant of the principles of the various 
sciences all things are possible. So many 
wonderful things have happened within 
the past half century that he thinks it 
possible for anything to happen. He has 
no principles by which he can determine 
whether or not a statement is probably 
true. Hence all sorts of grotesque no- 
tions flourish. Indeed, the fact that so 
many wonderful things have been ac- 
complished makes many more ready to 
regard as possible any absurdity an- 
nounced by some so-called “professor.” 


Probably at no time in the history of 
the world has the public shown such 
ready credulity. Indeed, it seems as if 
the more grotesque and preposterous an 
idea the more likely it is to receive atten- 
tion. And this credulity is not confined 
to those who are altogether ignorant of 
science. A man may be a very narrow 
expert in one direction of science and be 
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wholly ignorant of the rules of the game 
in reference to another science. For in- 
stance, when an eminent biologist says 
‘bell-ringing, the playing on musical in- 
struments, stone-throwing and various 
movements of solid bodied, all without 
human contact or any discoverable physi- 
cal cause—still occur among us as they 
have occurred in all ages,’! the statements 
show the author to be so lacking in a 
comprehension of the principles of physics 
that he is unable to estimate whether or 
not a phenomenon of physics is likely or 
not likely to be true. It is clear that man 
may be an authority as to biology, and 
yet be so ignorant of the rules of physics 
that he may be as simple as a child in 
reference to that subject. Upon the 
other hand, a man who has a firm under- 
standing of the principles applicable to a 
case, or, in other words, he knows the 
rules of the game, is likely to be able to 
reach a rather definite conclusion as to 
whether or not an explanation which 
suggested itself is in accordance with those 
rules, and therefore may be true, or it dis- 
agrees with some of the well established 
rules, and therefore is not worth consider- 
ing. 

A geologist once said to me of my 
teacher and early geological guide, Pro- 
fessor Irving, that he was more correct as 
to the structure of the Lake Superior re- 
gion than he ought to have been. But I 
say that every man is just as correct as to 
deduction beyond observed facts as he 
should be. Men with defective basal 
training and poor intellectual power will 
always fail when they try to put complex 
facts together under principles, and es- 
pecially when they attempt to project by 
deduction beyond observed facts. But 
men who have a firm grasp of the prin- 
ciples of the sciences basal to geology, the 
capacity to correlate these principles and 
apply them to the facts of geology, will go 





1 Alfred Russell Wallace, The Wonderful Century, p. 211. 


beyond their observations and by ob- 
servation. Indeed in this way only can 
the best geological work be done. After 
one has projected his deductions in ad- 
vance of observations, he returns to the 
field with these new ideas, and then 
carries his observations farther than he 
was able to do before. The geologist 
whose ideas are not continually out- 
running his observations will never go 
far in the science. He whose mind is be- 
hind his observations instead of in ad- 
vance of them will ever be mediocre. 
The minds of the leaders of geology are 
on the mountain heights before their feet 
have more than touched the foothills, 


The conclusions deduced by a scientific 
genius may go so far in advance of ob- 
servations that he who announces the 
conclusions may not be able to make 
observations which confirm the theories 
during his lifetime. In such cases subse- 
quent observations made through many 
years by others will find the phenomena 
confirming the principles. The truths 
announced by men of insight are often 
not accepted by slower men until this 
later observational work is done. Many 
cases could be cited illustrating these 
statements. Darwin, in 1860, knew that 
life had existed that would fill in the 
great gaps in the very imperfect paleonto- 
logical record. Since 1860 all the greater 
gaps have been filled by discovered 
fossils. Mendeleeff, when he saw the law 
of the periodic arrangement of the ele- 
ments, knew that elements exist which 
would fill the gaps; but it took many 
years of work by mariy men to find a part 
of them; and during the past few years a 
a half dozen or more of the vacant places 
have been occupied. Each geologist, 
each scientist, now as in the past, is just as 
right as he should be. The scope of these 
observations doubtless extends beyond 
geology. Much of what has been said is 
true of knowledge as a whole. 
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The Scope and Status of Urban Geography: An 
Assessmentt 


By ROBERT E. DICKINSON* 


1. The Geographical Approach' 


IN social surveys and regional town- 
planning schemes it is invariably as- 
sumed that the geographer is primarily 
concerned with the physical ground-plan 
on which the city rests. It is sometimes 
further conceded ‘that the geographer 
follows such appraisal by tracing the 
effects of this physical ground-plan on the 
growth and character of the city, but as 
a rule the investigation of these pai ticular 
aspects is handled by the economist, 
sociologist, historian, or architect. There 
are, however, numerous thorough studies 
of cities by geographers, which indicate 
clearly that urban geography has a well 
established scope and special techniques. 
It seems necessary, therefore, to assess the 
contribution of geography to the study of 
the city as revealed in such studies in 
order to indicate to the geographer the 
status of the subject and to suggest lines 
of future investigation. Such a review 
will also demonstrate to the student of 
urban problems that the trained geo- 
grapher, from the new graduate up- 
wards, has an equipment and technique 
that can be applied to the examination of 
particular problems of social and physi- 
cal planning. 

ft For a general summary of the status of urban geogra- 
phy, with full bibliography, see H. Dérries, “Der gegen- 
wartige Stand Stadtgeographie,” Petermanns Mitteilungen, 
Ergdnzungsheft, Nr. 209, 1930, pp. 310-25. See also the 
following: W. Geisler, ‘“Beitrage zur Stadtgeographie,”’ 
Rettschrift der Gesellschaft fir Erdkunde zu Berlin, 1920, pp. 274- 
97, and “Zur Methodik der Stadtgeographie,”” Petermanns 
Mitteilungen, Erganzungsheft Nr. 214, 1932, pp. 39-47, M. 
Aurousseau, “Recent Contributions to Urban Geography: 
A Review,” Geographical Review, Vol. 14, 1924, pp. 444-55; 
and “The Distribution of Population: A Constructive 
Problem,” Geographical Review, Vol. II, 1921, pp. 563-92, 


Raoul Blanchard, ‘Une Methode de Geographie Urbaine,” 
Revue de Geographie Alpine, Grenoble, Vol. 16, 1928, pp. 193- 


Economist, historian, sociologist, and 
geographer study the urban settlement 
from different angles, and it will be well 
at the outset to define the geographer’s 
conception of such a settlement since this 
conditions his particular approach. The 
urban settlement is regarded by the 
geographer as a man-made habitat on 
the earth’s surface. The problem of exact 
definition lies in the smallest urban settle- 
ments in any area. With such cases in 
mind as a basis for discussion, it will be 
found that size and administrative status 
are not essential criteria of true urban 
character. Function and form are the 
essentials of the matter. The word 
urban, as opposed to rural, implies an 
activity that is divorced from the cultiva- 
tion of the soil and that is carried out in 
close association with kindred activities 
at fixed places. These activities, in the 
broadest sense, are cultural (especially 
religious), commercial, industrial, ad- 
ministrative, and residential (in the sense 
of non-producers or rentiers who are de- 
pendent on the urban dwellers and the 
countryside). Farming, however, is not 
excluded from the occupations of the 
urban community. A farming element is 
particularly characteristic of the towns of 


214, first published in La Vie Urbaine, Paris, 1922, pp. 301-19, 
and H. Bobek, “Grundgragen der Stadtgeographie,” 
Geographische Anzeiger, Vol. 28, 1927, pp. 213-24. A recent 
brief, but comprehensive study of the geography of cities is 
G. Chabot, Les Villes, Collection Armand Colin, Paris, 1948. 

* Visiting Professor of Geography, Syracuse University. 

1 It should be emphasized that this is essentially a biblio- 
graphical study and attempts to sum up the general trend in 
concepts and techniques in urban geography as revealed in a 
very considerable literature over the last fifty years, and 
especially in the inter-war period. It is in the interest of 
brevity only that references are confined to works mentioned 
in the text. It should also be pointed out that the article is 
written with special reference to Europe. 
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the Mediterranean lands and of east 
central Europe; it was important in the 
origin of the early medieval towns of 
western Europe, though it dwindled as 
trade and industry grew, and it is still not 
unimportant in many semi-urban towns 
on the continent. 


The specifically urban activities are all 
located either so as to serve a surrounding 
territory or to carry out activities that are 
tied down to certain resources or where 
such resources can be conveniently as- 
sembled. Such activities may be carried 
out separately at different places. This 
occurs in the beginnings of permanent 
settlement and also in thinly-populated or 
backward areas, where such settlement 
may assume a semi-permanent character. 
In the forested lands of north Sweden 
there are churches around which cluster 
timber buildings that are occupied only 
during the seasonal fairs. The tribal 
markets of Morocco are temporary settle- 
ments. Specialization of urban functions 
as between one place and another is a 
marked feature in the lands of western 
civilization, owing to the development of 
transport facilities, and takes the form, 
for example, of an isolated factory, a 
group of workers’ houses in the open 
country, a mining camp or a seaside or 
inland resort. All these may be described 
as urban settlements. When, however, these 
activities occur in some kind of combina- 
tion in a permanent and compact settle- 
ment with some measure of community 
organization, the place assumes the 
character of a town. A city is a king 
among towns, enjoying leadership over 
its neighbors. A fundamental trait of 
both town and city in all ages has been 
that they are institutional centers (com- 
mercial, cultural, and administrative) for 
their surrounding territory. It is only in 
recent times that industry has become a 
primary cause of urban growth. Upon 
the basis of regional service and industry 
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there grows a pyramidal structure of 
secondary occupations, catering to the 
needs of these specialist occupations and 
to the personal needs of the inhabitants. 


In virtue of its distinct activities, the 
lay-out and the buildings of the urban 
settlement are also distinct from the 
rural settlement. The urban activities 
are accommodated in shop, workshop, 
office, warehouse, and public building, 
and find their mutual and outside con- 
tacts by street, road, river and latterly, 
by rail. The dwellings of the workers and 
their dependents normally take up most 
of the built-up area. All these are the 
form-elements of the settlement group. 
The problem of the geographer is to de- 
termine not only the distinctive functions 
of the urban settlement, but also how its 
form-elements are arranged in relation to 
each other and to the streets and places. 
Generalization cannot safely be applied 
to all climes and times and we confine our 
comments to western Europe. Thus, in 
England, the simplest urban functions 
appear in an occasional village in special 
buildings that are scattered among the 
houses along the village streets. Even the 
small English village is primarily a 
service center for the dispersed farm- 
steads around it and itself contains very 
few farmsteads. More of these urban 
functions are concentrated in the small 
town, which normally has its nucleus in 
a market place or a wide main street of 
medieval origin, on which the urban 
buildings form a continuous frontage. 
The larger the town the more the build- 
ings, and these spread from the nucleus 
along the main streets and special func- 
tions seek special sites. The railway 
station invariably has become a nucleus 
of segregation. In the large town the 
urban functions are so numerous and 
varied that they compete for space as 
near as possible to the nucleus so as to 
form a central district that throbs with 





SCOPE OF URBAN GEOGRAPHY 


activity in the day and is a “deadheart” 
at night. This core, that is popularly 
called the “‘town” or “city” or ‘“down- 
town,” together with the commercial 
sub-centers and the clusters of factories, 
forms the main areas of work that are 
separate from the areas of residence in 
which the workers live. The existence of 
the core and the marked separation of 
areas of work and residence is the most 
distinctive feature of the structure of the 
large city as opposed to the smaller town. 

Finally, these characteristics of urban 
settlements, their size, functions, spacing, 
lay-out and build, vary regionally with 
the physical environment, with the dens- 
ity of population, and with the character 
of the human economies and cultures 
which they serve and represent. There 


are vast differences in urban settlement 
between the English Lowland, the Gan- 
ges Plain, and the Australian Riverina. 


There are also important differences in 
urban character between different areas 
of western Europe. Most of these fea- 
tures of settlement are obvious to any 
careful observer. Their scientific exami- 
nation and the elucidation of their 
regional variations both over wide areas 
and within the urban complex itself are 
essential problems of urban geography. 
The geographical study of an urban 
settlement is concerned with four main 
problems: first, the physical and cultural 
conditions that were involved in the 
origin of the nucleus of settlement; 
second, the reactions of this nucleus, in its 
functional and morphological develop- 
ment, to the impact of historical events; 
third, the life and organization ,of the 
contemporary settlement viewed areally, 
both as a whole and with respect to the 
differentiations within it; fourth, the 
interrelations between the settlement and 
its surrounding’ territory. These four 
problems are concerned with the study of 
the individual settlement. There is, 
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however, a further important aspect of 
study, namely, the comparative aspect. 
The size, function, and form of all settle- 
ments vary regionally with the develop- 
ment and present social and economic 
structure of the human groups which 
they represent and serve, and it is for the 
geographer to investigate those features 
of the urban settlement that are really 
repetitive and significant just as he studies 
the rural settlement. In other words, as 
in the field of geomorphology, the geo- 
graphical study of human settlements 
both rural and urban has three aspects. 
There is the physical structure of the settle- 
ment—the character and mode of group- 
ing of its buildings and streets; there is 
the process which determines this struc- 
ture—that is, the social and economic 
character and traditions of the com- 
munity; and third, there is the stage 
in the historical development of the 
settlement. This historical or develop- 
mental treatment may lay equal emphasis 
on each phase of development (especially 
when different civilizations have pro- 
duced entirely new structures on the same 
site), but the final aspect of the study, to 
which all else should be subordinated, is 
the depiction and interpretation of the 
settlement of today, both as a whole and 
as to its component parts. 


2. Site and Situation 


The first task of the geographer in an 
urban study is to determine exactly the 
characteristics of the site and situation of 
the settlement. The site embraces the 
precise features of the terrain on which 
the settlement began and over which it 
has spread. This study demands thorough 
examination of the initial site that so 
often has been profoundly modified by 
human action, especially in the large city. 
It includes such matters as relief, geology, 
water supply, the nature of the river that 
traverses the settlement, and the areas 
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originally liable to flood before embank- 
ing, etc. The situation is usually taken to 
mean the physical conditions (as for the 
site) over a much wider area around the 
settlement. But of equal importance are 
the human characteristics of the sur- 
rounding country since these affect the 
character and fortunes of the urban 
settlement. The term nodality is used by 
geographers to express the significance 
of a settlement as a node or focus of 
routes. Hitherto, the geographer has 
been too prone to assess the position, size, 
and functions of the urban settlement in 
terms of the “natural routes” centered on 
it. The nodality of a settlement is to be 
measured neither in terms of the physical 
setting, nor simply by the number of 
man-made routes that radiate from or 
pass through it but, ultimately, by the 
traffic of all kinds that uses these routes. 
In other words, nodality should be 
measured on the basis of the functions of 
the settlement as a focus. We need a 
measure of such centralized or nodal 
functions in terms of the relations of the 
settlement with the country and with 
other settlements around it. 

These points may be illustrated by 
specific references to the towns of Wes- 
tern Europe.? There is no doubt that the 
situation of the town, in relation to 
routes and to the fertility of its surrou nd 
ings, had a close relation to its size down 
to the industrial era. Indeed, with a few 
exceptions, the chief towns at the begin- 
ning of the 19th century were situated at 
the junction of the main road and water 
routes, and these towns and routes al- 
most all date back in origin to the early 
middle ages. Long distance trade was 
the primary factor in the development of 
the early medieval towns. It called into 
being many mercantile settlements on 
the main routes, although the chief of 


? Robert E. Dickinson, ‘The Development and Distribu- 
tion of the Medieval German Town,” Geography, Vol. 27, 
1942, pp. 9-21 and 47-53. 


these settlements clustered for protection 
and custom around existing strongholds 
that already served as seats of defense and 
administration for their surrounding ter- 
ritories. The growth of handicrafts and 
of local trade caused these settlements to 
develop ever closer associations with their 
surroundings. By 1150 the concept of the 
town or civitas was fully established. It is 
true that the merchants played a pre- 
dominant part in the government of the 
medieval town, but this does not warrant 
overemphasis of the importance of this 
element in their origins. Long distance 
trade, local market trade, defense and 
administration all played their part, and 
their relative importance varied at differ- 
ent stages in urban development from 
one region to another.’ 

The development.of towns in the early 
middle ages (before 1200) was favored on 
valley and lowland sites at the junction of 
valley routes because facilities for trade 
and for the organization of the populated 
area and contact with the civilized world 
were primary factors in their location 
and growth. In the later middle ages 
(after 1200) the great majority of towns 
grew as local centers of trade and admin- 
istration and had only local nodality. 
Their sites were dictated by the need of 
defense rather than trade, and either 
castle or town, or both, were placed 
on strongly defended natural sites such as 
hill tops and river spurs. Whatever the 
origin of these small towns, however, it is 
quite clear that their survival or growth 
as active urban centers before the modern 
era depended entirely on their ability to 
function for a tributary area in competi- 
tion with neighboring towns of similar 
status. 

The advent of the railway in the middle 
of the 19th century added an entirely new 

3 There are numerous careful studies, both by geographers 
and historians, of the development of urban settlements in 


different regions of Germany. For bibliography see Dickin- 
son op. ait. 
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element to the nodality factor and radi- 
cally transformed the structure of the 
growing urban settlement. The original 
conditions of the site and situation be- 
came of historical significance and were 
displaced by the new means of communi- 
cations and the new needs of industry and 
commerce. But the great majority of 
towns are still small and have changed 
little in size from a hundred years ago. 
The modern city has spread from its 
original nucleus. Down to the latter 
half of the 19th century the continental 
cities were still confined within their 
fortifications. The walls of many towns 
were demolished and replaced by boule- 
vards in the early years of the 19th 
century. Others were surrounded by 
entirely new fortifications to meet the 
demands of modern warfare or to serve 
as customs barriers (octroi), and these set 
very real limits to urban expansion until 
they in turn were replaced by boulevards, 
buildings, and’ open spaces. The old 
town is usually in the heart of the city. 
In the case of the small towns with de- 
fensive sites, the nucleus, be it a castle or 
town on a hill top or on an island girt by 
marsh, is separate from the new extension 
which has grown along a road or near a 
railway. 


3. Historical Development 


Once having determined precisely the 
physical conditions of situation and site 
which affected the beginnings of the 
urban settlement the geographer ex- 
amines how, with the passage of time, the 
settlement utilizes, adapts itself to, and 
transforms these conditions in the process 
of its formation and expansion. History 
must be made subsidiary to this main 
object. This point is important. Many 
urban studies, especially in Britain, have 
traced the historical character of the 
adjustments of the settlement to the 
physical conditions of its site and situa- 


tion and, for that reason, do not give a 
clear picture of the present physiognomic 
and functional structure of the settle- 
ment as an entity in space, which, as 
stated above, we believe to be the central 
object of the study. 

A word should be said here about the 
formation of the individual town in 
Western Europe. The urban geogra- 
pher’s task commences with the appear- 
ance of the first traces of permanent 
settlement. The disputed question of 
urban origins is one which is more ob- 
scured by vagueness as to what is meant 
by urban. The historian is concerned 
with the emergence of the community as 
a self-governing body and usually con- 
fines his attention to the principal medie- 
val towns. H. Pirenne defined a medie- 
val town as having three characteristics— 
its population was engaged in industry 
and commerce, it had a distinct legal 
constitution and institutions, and it was 
a center of administration and a fortress.‘ 
These were certainly true characteristics 
of the fully-fledged town, but such a 
definition of all urban settlements in 
selected areas would be quite inadequate 
and untrue. In attempts to generalize as 
to the origin and character of the medie- 
val town, historian and geographer have 
failed to realize adequately that single 
traits of the fully-fledged medieval town 
occur in small towns and villages as 
separate elements and there is, therefore, 
no clear cut distinction between the two. 
There were, in the middle ages, towns 
without walls, towns without markets, 
villages with walls, and villages with 
crafts and tradesmen without the legal 
constitution of a town. 

The route and market place formed the 
nucleus of the early medieval towns which 
usually grew adjacent to a stronghold 
from which the growing urban com- 


*H. Pirenne, Medieval Cities, Their Origin and the Revival of 
Trade, translated by F. D. Halsey, Princeton, 1925. 
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munity eventually wrested its indepen- 
dent status. The majority of towns, how- 
ever, especially west of the Rhine, grew 
gradually around a castle, a church, or a 
monastery, whereas in Germany they 
were founded as self-contained and self- 
governing communities with planned 
forms attached to, or independent of, 
an existing nuclear stronghold. Such 
founded towns appear also in the numer- 
ous bastide towns of southwestern France 
and, more sporadically, in the towns that 
were founded by the English in the con- 
quered territories of Wales. The ex- 
pansion of the medieval town was con- 
ditioned by the main through and radial 
routes, by the walls, and by thenecessity 
of adjustment of street and block to the 
lie of the central monuments, such as 
castle or cathedral. This growth was the 
result either of uncontrolled expansion, 
house by house, or of planned expansion 
in which the disposition of the houses was 
fixed by a pre-determined street lay-out. 


The broad historical events decisive in 
the history of urbanism are common to 
Western Europe. The end of the Roman 
civilization was followed by a period of 
decadence for over five hundred years. 
The great phase of medieval growth of 
the “‘ecumene” began with the turn of 
the millenium and by 1500 Western 
Europe was covered by practically all the 
settlements that exist today. The Renais- 
sance and Baroque periods, from 1500 to 
1850, were periods of relative stability. 
Towns in general grew little but changed 
much in aspect by the erection of new 
permanent domestic buildings, new pub- 
lic buildings, gardens and avenues and 
the new bastioned walls that were made 
necessary by the advent of gunpowder. 
New towns or extensions of old ones were 
laid out on geometrical designs in ac- 
cordance with the spirit of the age, as has 
been so vividly portrayed by Lewis 
Mumford. The southern steppes of 
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Russia and the lower Danube lands saw 
the appearance of many towns in the 17th 
and 18th centuries and a number also 
were founded in southern Scandinavia 
and east central Europe, especially in 
Poland and Finland. 

The ‘“eotechnic” merges into the 
‘‘paleotechnic” era with the advent of the 
factory with machinery driven first by 
running water and later by steam. This 
era brought the “‘back-to-back” house to 
Britain and the tenement to Europe. 
The end of the 19th century ushered in 
the “‘neotechnic”’ era, marked by the de- 
cline in the rate of growth of population 
and of cities, by the advent of the electric 
dynamo and the internal combustion 
engine, and by the increased rapidity of 
municipal transport. These changes have 
occasioned the “explosion” of the urban 
aggregate through the expansion of both 
residence and industry well beyond its 
administrative limits, and the emer- 
gence of particular urban structures on 
new sites, that are apparently uncon- 
nected with other urban structures. All 
these facts form the background to the 
understanding of the growth and struc- 
ture of the European city.® 

These historical phases are evident in 
the physical structure of almost every 
west European city as a series of more or 
less concentric zones. The central zone, 
the modern business district, is, for the 
most part, the historic town (medieval 
and baroque) that is in process of rapid 
transformation. The middle zone was 
built up during the latter half of the 19th 
century and is fully occupied by streets 
and buildings. It is congested with 
mixed uses near the center, but becomes 
more open and predominantly residen- 
tial towards the margins. The outer 
zone has been built up since 1900 on the 
periphery of the city, where urban struc- 


5 Lewis Mumford, Culture of Cities (New York: Harcourt 
Brace, 1938), and Technics and Civilization (New York: ‘'Har- 
court Brace, 1934). 
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tures are widely scattered along the main 
routes in the midst of rural land. Fac- 
‘tories, housing estates, urban open spaces 
(cemeteries, allotments, playing fields, 
golf courses, airfields) and noxious in- 
dustries are its chief urban uses. Ex- 
‘pansion outwards has been a_ basic 
characteristic of urban growth in all 
eras and this also implies a succession of 
types of land-use as part of the process. 
Thus, good residences were initially 
placed on higher land or on river fronts 
near the old town. With the expansion 
of the town the good residences have 
shifted outwards and the old ones have 
been invaded by other uses and con- 
verted to apartment houses or offices. 

Recent studies differ considerably in 
emphasis according to the viewpoint of 
the particular school. Thus, some Ger- 
man studies depict with equal. emphasis 
the build and activities of the town at 
each main stage in its development, an 
approach that is particularly significant 
in cities that have been completely des- 
troyed and transformed with the passage 
of different cultures. This approach is 
well demonstrated in Wilhelmy’s study 
of Sofia.* It is more usual to subordinate 
the study of the past to the understand- 
ing of the present, a historical approach 
that is particularly characteristic of 
French studies. 


4. Structure 


It has been stated already that the 
present urban settlement is the culminat- 
ing and the central object of the geo- 
graphical approach. “Apres l’etude dans 
le temps, l’etude dans l’espace”’ writes 
(and practices) Raoul Blanchard.’ There 
are two aspects of such study, the func- 
tional and the demographic structure of 

¢H. Wilhelmy, Hochbulgarien, II, Sofia; Wandlungen einer 
Grossstadt zwischen Orient und Okzident, (Schriften des Geo- 
graphischen Instituts der Universitat, Kiel, Band 5, 1936). 

7 Raoul Blanchard, Grenoble: Etude de Geographie Urbaine 


(Grenoble: 1912), reprinted and augmented, 1935, and 
“Quebec: Esquisse de Geographie Urbaine,” Revue de 
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the city; and the plan and build or mor- 
phological structure of the city. These 
are intimately interrelated and permit 
the recognition of homogeneous func- 
tional zones or regions. Functional 
study within the urban complex involves 
the classification and mapping of land 
uses, of building types, of industry and 
commerce, of the density and occupations 
of the population, and of the density of 
traffic on roads and at nodal points. 
Classification, field methods, and carto- 
graphic techniques are essential to all 
aspects of such study. It is an approach 
that hitherto has been the peculiar con- 
cern of the geographer, but is becoming a 
matter of particular interest today to all 
those who are interested in the structure 
of the city. 

This geographical approach may be 
illustrated by a preliminary reconnais- 
sance survey recently carried out under 
the writer’s direction by a group of 
students in the lower Wye Valley, 
Monmouthshire, England. The town to 
be mapped had about 5,000 inhabitants. 
Three maps weie prepared. Firstly, the 
site and situation were studied in the 
field and mapped trom the Ordnance 
Survey map with a scale of about 25 
inches to one mile, with contours at 
intervals of 25 feet. The land liable to 
flood was also determined. Secondly, the 
buildings were mapped by age, by mark- 
ing individual buildings and groups of 
buildings by periods on the 25-inch map. 
This was done by inquiry from local 
authorities, by deduction from building 
styles, and by the study of old maps that 
were available. Thirdly, buildings were 
mapped on the same scale according to 
use. In such a small town it was found 


Geographie Alpine (Grenoble: 1934), pp. 216-413, may be re- 
ferred to as outstanding studies from the French school. 
From the German school, see H. Bobek, “Innsbruck: eine 
Gebirgstadt, ihr ‘Lebensraum and ihre Erscheinung,” 
Forschungen zu deutschen Landes und Volkskunde (Stuttgart: 
1928). 
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that certain types of structure were 
recognizable and these were plotted with 
different colors and digits as follows: 


1. Public buildings, with a digit for each 
type of function. 

2. Buildings of three stories and over with 
two or more stories in commercial use. 

3. Buildings with one or two stories with 
one or both stories in commercial use. 

4. Buildings with three stories with one 
story in commercial use. Digits indicate the 
type of use in each case (2, 3 and 4), thus: 
(a) shop, (b) office, (c) bank, (d) cafe, (e) 
garage, and (f) others. 

5. Cottages. 

6. Detached or double fronted residential 
houses built prior to about 1900. 

7. Town houses with three stories. 

8. Town houses with two stories. 

9. Post-1918 houses. 

10. Factories, grouped according to product 
and indicated by digits. 

11. Commercial premises, shown by a special 
color with digits as follows: (a) warehouse, 
(b) mills, (c) storage yards, (d) garage, (e) 
railway goods yards, and (f) others. 

The three provisional maps gave at a 
glance the site, the layout and the ex- 
pansion of the town, while its functional 
structure and activities were clearly evi- 
denced in the character of the buildings 
and their uses. 

We may turn now to more elaborate 
studies that obviously demand much 
labor and, in the case of large cities, 
team work under central direction. 
There are many geographical studies of 
individual cities; but particular atten- 
tion may be given to a study of Stock- 
holm, a relatively small city with little 
more than half a million inhabitants, 
that was prepared in 1934 by a group of 
geographers in the University of Stock- 
holm on behalf of the municipal au- 
thorities.* Important examples of map- 
ping technique will be found there. 

8H. W.: son Ahlmann, and others, Stockholms Inre Differ- 
entiering, Meddelande fran Geografiska Institutet vid Stockholms 
Hégskola (Stockholm: No. 20, 1934). Also W. William- 


Olsonn, “Stockholm: Its Structure and Development,” 
Geographical Review, Vol .30, 1940, pp. 420-38. 
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Industry and commerce may be classified 
and mapped according to the type of 
building unit (floor space, the number of 
stories, or transport facilities), the type of 
product (involving classification on an 
agreed basis), or the number of employees 
for each factory unit. The density of 
population may be mapped for the 
smallest available unit areas by a graded 
system of shading or by a dot value,— 
the effective use of the latter, for accurate 
work, involving mapping block by block. 
Detailed mapping of ethnic, demo- 
graphic, and occupational data also de- 
mands small statistical units. For all such 
work the British ward or its equivalent in 
foreign cities is far too large for research 
purposes. An example of unit required 
is the so-called “census tract” of the 
United States Bureau of the Census that 
covers a few blocks in the urban area. 
In Chicago, for example, there are 500 
census tracts whereas before 1920 the 
same city only had 34 wards for statistical 
analysis. Continental cities have occa- 
sionally small districts comparable with 
these that permit thorough mapping. 


The social and economic status of the 
inhabitants can best be indicated by house 
rentals, where these are available for 
sufficiently small districts. Streets may 
be classified according to the type of 
shops and traffic. This is determined in 
the Stockholm study, for example, by 
adding the shop rents of the street 
frontage and dividing the total by the 
length of the frontage; this gives the shop 
rent per unit of frontage and is a measure 
of the shopping density of the street. 
These varied aspects have been examined 
and mapped in the study of Stockholm 
mentioned above and, in order to deter- 
mine the shifts of urban uses and the 
processes accounting for them, the distri- 
bution of activities was mapped for 1880, 
the beginning of the rapid development 
of the modern city and, for 1930, most of 





SCOPE OF URBAN GEOGRAPHY 229 


the activities being mapped by exact 
locality by a dot indicating a particular 
use, such as a bank or office. 

Building structures need to be classified 
and mapped on the lines, for instance, of 
H. Louis’ Study of Berlin.* In this study, 
which was undertaken in the field by a 
group of students, the whole city 
was mapped as follows: (1) uniform 
buildings of four stories and over (mainly 
tenements), (2) varied building struc- 
tures occurring in both the central and 
outer areas, (3) villas, housing estates 
and gardens, (4) factories, shown in 
ground-plan, (5) allotments (Lauben- 
kolonien) and meadows (Rieselfelder) fer- 
tilized with sewage waste, (6) villages, 
and (7) the limits of the central business 
district. 

It is now being increasingly realized 
that this geographical method is essential 
to the understanding of the anatomy of 
the urban community preparatory to 
planning for its reconstruction. Where 
such investigations have been under- 
taken on a large scale in the last twenty 
years (as in the city inventories of Chi- 
cago and New York in the United States) 
the results are accessible in large publica- 
tions which, in the case of New York, for 
example, have been summarized in an 
admirable geographical essay on that 


city.?° 
5. The Limits of the Urban Settlement 


The urban settlement cannot be in- 
terpreted adequately as a mass of ma- 
terials or in terms of dead patterns. It 
must be interpreted as an organic part of 
a social group.'! In terms of its four 
functions—dwelling, work, recreation, 
and transport—every urban settlement 
forms part of an economic, social, cul- 
tural, and political whole, upon which 





*H. Louis, Die Geographische Gliederung von Gross-Berlin 
Stuttgart: Engelhorn, 1936), 26 pp. with two maps. 

1eJ. K. Wright, “The Diversity of New York City,” 
Geographical Review, Vol. 26, 1936, pp. 620-39. 


its development depends and all these 
relations have geographic expression. '* 

Viewed in this way the urban settle- 
ment in general has a two-way relation- — 
ship with its surroundings that extends 
beyond its political boundary. First, the 
countryside calls into being settlements 
that we call urban to carry out functions 
in its service. Second, the urban settle- 
ment, by the very reason of its existence, 
influences, in varying degree, its sur- 
roundings through the spread of its net- 
work of functional relations and the ex- 
pansion of its settlement area. This 
regional factor varies greatly. In some 
cities, like historical regional capitals, 
market towns and country capitals, it is 
highly significant; while in others, especi- 
ally in specialized urban communities 
that owe nothing directly to servicing the 
countryside, such as industrial settlements 
and health resorts, the regional compo- 
nent is at a minimum. 


While this is a general urban phenome- 
non, it is particularly true in the United 
States, where entirely new settlements 
have grown in recent years around one 
or more large industrial plants. Endicott 
in New York and Hershey in Pennsyl- 
vania are examples. The urban struc- 
tures tend to be separate from each 
other, and urban cohesion develops 
through the establishment of public 
utility services (gas, electricity, water, 
drainage, sewage disposal), and trans- 
portation seivices which are not general 
in supply or coincident in distribution. 
The urban settlement has exploded, 
functions existing separately in separate 
places, so that new problems arise in 
providing those common services and 
institutions that are needed for an effi- 
cient and happy community life. 





11M. Aurousseau, “Recent Contributions to Urban 
Geography,” Geographicat- Review, Vol. 14, 1924, pp. 444-55. 

12 J. L. Sert, Can Our Cities Survive? (Harvard University 
Press: 1943). 
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Two problems arise in this connection; 
first, the assessment of the ways in which 
the urban settlement acts as a regional 
focus and how these activities are reflected 
in its functional structures and its build; 
-and second, the geographical range and 
potency of the activities of the urban 
settlement with its environs. These 
functional relations are concerned with 
the housing of workers outside the politi- 
cal limits; with the factories planted on 
its outskirts; with the inward movement 
of food supplies (especially perishable 
foods like milk and vegetables), raw ma- 
-terials and manufactured goods for col- 
lection, consumption and redistribution; 
with the outward movement of goods, 
both consumers’ goods and producers’ 
goods, and of services—commercial, edu- 
cational (schools, newspapers, cultural 
organization), and administrative; and 
with the range of supply of public utility 
supplies, which frequently extends be- 
yond the urban area. 


The geographer is not so much con- 
cerned with the precise analysis of par- 
ticular service areas; for this is ulti- 
mately a problem of marketing for which 
the economist is more qualified. He 
is more concerned with the ways in 
which these relationships are reflected in 
ithe functional and physical structure of 
the town. From this point of view, cer- 
tain facts are outstanding as fixing the 
limits of the urban complex. Chief of 
these is the limit of the urban built-up 
area. Such an area when embracing 
several contiguous administrative dis- 
tricts was called by Patrick Geddes an 
‘conurbation,’ and the idea has been 
elaborated by C. B. Fawcett.4* This 


13 P, Geddes, Cities in Evolution (London: 1915); and C. B. 
Fawcett, “British Conurbations in 1921,” Sociological Review, 
Vol. 14, 1922, pp. 111-22; and “The Distribution of the 
Urban Population in Great Britain in 1931,” Geographical 
Journal, Vol. 79, 1932, pp. 100-16. 

14J. F. Unstead, “A System of Regional Geography,” 
Geography, Vol. 18, 1933, pp. 175-87. 
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term, however, is inadequate for the 
geographer since, by definition, it is not 
generally applicable to all large urban 
settlements; moreover, it implies no 
minimum limit in area or population. 
There is no a priori justification for taking 
100,000 inhabitants as the minimum 
limit, and there are many urban areas 
that lie well inside one political unit. 
Since the geographer is concerned pri- 
marily with the urban settlement as an 
expression of man’s activities on the 
earth’s surface, an alternative term is 
needed to embrace the whole built-up 
area, and we suggest the term urban tract, 
to equate with Unstead’s definition of a 
tract in a proposed system of regional 
units.14 The tract is characterized by 
the marked differentiation of structures 
from one area to another just as Un- 
stead’s tract, defined in more general 
terms, contained a number of primary 
landscape units that he called “‘stows.” 
Beyond this compact urban tract there is 
a zone with intimate social and economic 
relationships with it. It is the area of 
regular deliveries of comsumers’ goods 
and of daily movements of people to the 
center for business and shopping and to 
the industrial districts and elsewhere for 
their daily work. G. Chabot calls it, in 
reference to Dijon, the zone du voisinage.'* 
We may refer to it as the urban settlement 
area. It is marked by a steadily: rising 
population, as opposed to a slow increase 
or decrease in the urban area and a 
decrease in the rural areas on its fringes, 
and by its relatively high density of popu- 
lation in contrast to the rural areas en- 
circling it. A large proportion of its resi- 
dents are also engaged in daily work in 
the urban area and in factories in its 

!6 G, Chabot, “‘La Determination des Courbes Isochrones 
en Geographie Urbaine,” Comptes Randus du Contres Interna- 
tionale de Geographie, 1938, Tome 2, Geographie Humaine, pp. 
110-3. See also H. Hassinger, “Beitrage zur Siedlungs- und 
Verkehrs-geographie,” Mitt. der K. K. Geog. Ges. in Wien, 


Band, 53, 1910, pp. 5-94, with two maps on a scale of 
1:200,000. The latter was a pioneer study. 
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vicinity.'* Accessibility is the primary 
determinant of these areal relations and 
geographers have paid much attention 
to the preparation of isochronous maps 
showing zones of equal time accessibility 
to selected points in the city center. Be- 
yond this urban settlement area there 
is a wider area which is mainly oriented 
towards its local towns but has occasional 
contacts with the distant city, which 
functions as the regional center. This 
may be called the city-region. Many 
geographical studies on all these aspects 
of the city have appeared in the inter- 
war period.!? 


6. Comparative Studies: Functional 


The comparative study of the location, 
spacing and size of towns as commercial 
centers was attempted by the German, 
J. G. Kohl, a hundred years ago.'® 
While the works of F. Ratzel and F. von 
Richthofen, through their refinement of 
the conception of geography, gave some 
stimulus to the further study of cities, K. 
Hassert, A. Hettner, and O. Schliiter 
around 1900 put the subject on a firm 
footing with regard to its main aims and 
methods. Hettner (1895 and 1902) 
stressed the need for functional classifica- 
tion of towns and for mapping the distri- 
bution of towns at different epochs ac- 
cording to their functional character. 
He also emphasized the varying effect of 
location (Lage) and cultural and econ- 
nomic conditions on the character of 
cities from epoch to epoch and trom 
country to country.!® 

Many attempts have been made by 
geographers to classity towns according 

16R. Clozier, La Gare du Nord (Paris: 1941), is a thorough 
study of the banlieue of Paris with special reference to the 
northern districts served by the Gare du Nord. 

17 Robert E. Dickinson, City, Region and Regionalism (Lon- 
don: Kegan Paul, and New York: Oxford University 
Press, 1947). Paris has been studied with particular 
thoroughness from the point of view of its food supplies. 
See, for example, R. Dubuc, “L’Apportionment de Paris 


en lait,” Annales ae Geographie, Vol. 47, 1938, pp. 257-66 
and P, Gallet, “L’Approvisionnement de Paris en vin,” 
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to their functions. One of the most 
stimulating essays of this type by M. 
Aurousseau?® divided towns into six 
groups classed according to their domi- 
nant functions: administration (capital 
cities and revenue towns), defense (fort- 
ress, garrison, and naval towns), culture 
(university, cathedral, art and pilgrim- 
age centers), production (manufacturing 
towns and craft centers), communications 
(classed according to the main function 
as collection, transfer, and distribution 
centers), and recreation (health, tourist, 
and holiday resorts). The communica- 
tion group was further divided as follows: 
collection centers—mining, fishing, for- 
est and depot towns; transfer centers— 
market, fall-line, break-of-bulk, bridge- 
head, tidal-limit, navigation-head towns; 
distribution centers—export, import, and 
supply towns. But in all urban settle- 
ments there is a mixture of two or more 
primary functions and it is impossible to 
assess the importance of each consistently 
on the basis of statistics of occupation, 
for the selection is based partly on a sub- 
jective appraisal of the tone or character 
of the place. Nevertheless, this method 
gives a basis for classifying and mapping 
urban settlements over wide areas, and a 
first attempt on these lines has been made 
recently for the United States, in which 
all the towns with over 10,000 inhabi- 
tants are classed on a Statistical basis as 
manufacturing, retail, diversified, whole- 
sale, transport, mining, university, and 
resort towns.?! 


Annales ae Geographie, Vol 48, 1939, pp. 359-68, and R 
Clozier, op. cit. 

18 J. G. Kohl, Der Verkehr und die Ansiedlungen der Menschen 
in threr Abhangigkeit von der Gestaltung der Erdoberfldche (Leipzig: 
1841). 

19A. Hettner, “Die Lage der menschlichen Ansied- 
lungen,” Geographische Zeitschrift, Vol. 1, 1895, pp. 361-75, 
and “Die Wirtschaftlichen Typen der Ansiedlungen,”’ 
Geographische Zeitschrift, Vol 8, 1902, pp. 92-100. 

20M. Aurousseau, “The Distribution of Population: A 
Constructive Problem,” Geographical Review, Vol. II, 1921, 
pp. 563-92. 

21C. D. Harris, “Functional Classification of Cities in the 
United States,” Geographical Review, Vol. 33, 1943, pp. 86-99 . 
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This method of classification is based 
upon an estimate of the primary func- 
tions of the town. The town, however, 
owes much of its essential character to the 
needs of its service area and the functions 
it performs for it. Thus, attention has 
been given recently to the assessment of 
the centralized or regional functions of 
the town, and the local services which 
cater primarily to its inhabitants. This 
idea has been elaborated by W. Christal- 
ler, a German scholar,?? with regard to 
the distribution, size, and functions of the 
towns of south Germany, and there are 
similar studies by other German scholars. 
A correction to Christaller’s rather one- 
sided conclusions is offered by H. Bobek,* 
who rightly points out that there are big 
variations in the importance of the cen- 
tralized functions between town and 
town, and from one region to another. 
Further work on this aspect of the 
functional structure of towns will assist 
in the planning of new urban communi- 
ties. Examples are A. E. Smailes’ recent 
studies of towns in England and Wales.”4 


The port is a special class of urban 
community and we wish here to empha- 
size the close relations that exist between 
its functions and structure and the 
territory which it serves, that is vaguely 
referred to as its hinterland. In an ex- 
cellent study on hinterlands A. J. Sar- 
gent?® refutes the idea that a hinterland 
can be bounded by lines. He rightly 
asserts that it is an economic rather than 
a geographical concept, and that each of 
the specialized services of the port serves 


22 W. Christaller, Die Zentralen Orte Suddeutschlands (Jena: 
1932). 

23 H. Bobek, “Uber einige funktionellen Stadttypen und 
ihre Beziehungen zum Lande,” Comptes Rendus du Congres 
Internationale de Geographie, 1938, Tome 2, Geographie Humaine, 
pp. 88-102. 

24 A. E. Smailes, “The Urban Hierarchy in England and 
Wales,” Geography, Vol. 29, 1944, pp. 41-51, “Urban Fields 
and Their Delimitation,” Geography, Vol. 33, 1948, and “The 
Urban Mesh in England and Wales,’ Transactions of the 
Institute of British Geographers (London: 1947), and Robert E. 
Dickinson, “The Commercial Functions of the Nuclei of the 
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places that may in no sense correspond 
with each other, just as the places of 
supply and distribution of the commodi- 
ties of the manufacturing center are not 
necessarily coincident in their geographic 
distribution. Indeed, we would main- 
tain that this wide field of study is geo- 
graphical economics rather than econ- 
nomic geography and lies within the 
particular competence of the economist. 
But it is not fair to assume that the 
specialized geographer is guilty of such 
naive assumptions, for Sargent fails to 
draw attention to the admirable study of 
the late Alfred Ruhl,?* a German geo- 
grapher of repute, on precisely this 
question with special reference to the 
German ports, and to L. Mecking’s 
studies of the Japanese ports,?’ as 
well as to J. H. Schulze’s interesting 
classification of English ports in terms of 
their predominant functions.?*® 


7. Comparative Studies: Morphological 


The final aspect of comparative urban 
geography is one that has received 
virtually no serious attention from En- 
glish-speaking geographers. This may 
be described as urban morphology, that 
is, the study of the lay-out and build of 
towns viewed as the expression of their 
origin, growth, and function. Much 
work of inferior quality has appeared in 
this field, because the approach has been 
empirical rather than genetic, and it is 
the latter only which permits the recog- 
nition of the significant. The study is the 
precise parallel of the study of rural 


English Conurbations,” Sociological Review, Vol. 21, 1929, 
pp. 38-49. 

26 A, J. Sargent, Seaports and Hinterlands (London: 1938). 

26A, Rithl, Die Nord und Ostseeha fen im deutschen Aussen- 
handel, Berlin, Veréff, ¢. Instituts f. Meereskunde, Neue Folge, 
(15 maps), Heft 3, 1920. 

27L. Mecking, “Die Seehafen in der geographischen 
Forschungen,” Hermann Wagner Gedachtnisschrift (Gotha: 
1930); and “Die Grosslage der Seehafen insbesondere das 
Hinterland,” Geographische Zeitschrift, Vol. 37, 1931. 

28 J. H. Schulze, “Die Hafen als Glieder der Kulturland- 
schaft,”” Festschrift fiir Prof. G. W. Zahn, 1931; and Die Hafen 
Englands (Leipzig: 1930). 
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settlements that has figured so promi- 
nently in French and German geographi- 
cal researches in the last twenty years. 

The investigation of the plan and build 
of towns began to be systematically 
undertaken about fifty years ago. The 
relevant aspects of study in an individual 
town embrace the lay-out of its streets 
and blocks considered in relation to 
public buildings, terrain, and natural 
(uncontrolled) and planned growth. The 
precise site and lay-out of the initial 
settlement and the mode of its extension 
from this nucleus are analyzed in close 
conjunction with historical development. 
Indeed, historians have found evidence 
for the mode of growth of a town in its 
plan which is often far more informative 
than an ancient document. The build- 


ings are mapped and interpreted from 
the standpoint of their age, architectural 
style and function. It is significant that 
in Germany most of the work on styles 


and materials has been done by other 
specialists, whereas studies of forms or 
structures have been the particular con- 
cern of the geographer. 

Comparative study of German towns 
reveals historic and modern house types. 
The principal historic types are the 
gable house (Gabelhaus), with gable front- 
ing the street, of several stories, and 
narrow street frontage, and the eves 
house (Traufenhaus), with its gable paral- 
lel to the street frontage. The origin of 
these two distinctive house types that 
still affect the whole aspect of the old 
towns of Germany is still somewhat 
obscure. It seems, however, fairly con- 
clusive that they developed during the 
middle ages out of the traditional farm- 
steads of north, central, and upper Ger- 
many in order to meet the needs of the 
new urban economy and building re- 
quirements. The gable house was the 


*9W. Geisler, “Die Deutsche Stadt” Forschungen zu 
deutschen Lande und Volkskunde (Stuttgart: 1924). 


233 


rule in northern Germany and the eaves 
house in the south. The classic instances 
of the former are found in the Hanseatic 
coastal towns. The eaves house was not 
a post-medieval growth as has been often 
asserted, for it was adopted in the initial 
founding of Freiburg-im-Breisgau in the 
12th century and was in the many other 
towns in the south German lands that 
were founded after it, such as Bern and 
Freiburg in Switzerland. With the ap- 
pearance of Italian Renaissance in- 
fluences in the 16th century, and with the 
need for increased economy of space and 
protection from fire, the eaves house was 
adopted generally, and the house with 
its gable fronting on the street was ac- 
tually forbidden in the by-laws of most 
of the large cities. Among the modern 
types, the house with a more rectangular 
ground-plan and a mansard roof is 


‘ characteristic of the Baroque era in the 


17th and 18th centuries. Other types are 
the Langhaus, a long eaves house, with 
saddle roof and small depth, the Firsthaus, 
with two stories and like the Langhaus 
except for its greater depth, the lodging 
house (Miethaus), small and rectangular 
with an adaptation of the mansard roof in 
the south and west of Germany, a large 
barrack-like tenement (Kastenhaus) in the 
north and east of Germany, and the 
better standard apartment house with 
variously ornamented facades (Etagen- 
haus).?° 

There are many studies of building 
structures in particular towns. Geisler’s 
early studies of Danzig may be quoted. 
Houses were mapped in 1918 on a scale 
of 1:10,000 in three categories, one or two 
stories, three stories, and four or more 
stories, and separate colors were used to 
to show transport and adminstrative 
buildings, churches, schools, and military 
buildings, main shopping thoroughfares, 
warehouses, and factories. In a second 
study in 1922 Geisler mapped four 
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house types, the Gzebelhaus, with a high 
gable facing the street frontage (15-17th 
centuries), the Langhaus, with a high roof 
(18-19th centuries), and the Kastenhaus 
and Etagenhaus of the late 19th century.*° 
A similar classification of houses based on 
roof types will be found in a more recent 
study of Breslau.*!  H. Hassinger many 
years ago carried out a survey of the 
buildings of Vienna in which he recog- 
nized seven architectural periods be- 
ginning with the 12th century.*? A par- 
ticularly interesting French study of 
houses in the city of Rouen has been 
undertaken more recently by a specialist 
in geography and architecture and should 
stimulate kindred study in other towns. ** 
A section on house types appears in most 
French town studies. Attention is also 
drawn to studies by American geo- 
graphers who have taken an increasing 


interest in recent years in the morphology - 


of settlement, both in the United States 
States and elsewhere. We note, in par- 
ticular, J. B. Leighley’s initial study of the 
morphology of a group of Swedish towns 
and his more recent study of the medie- 
val towns of Livonia, that is, of Estonia 
and Latvia.*4 

Fifty years ago,*> Otto Schliiter advo- 
cated the need for comparative morpho- 
logical study of towns. He drew atten- 
tion, for example, to the contrasts be- 


30W. Geisler, Danzig: ein Seidlungsgeographischer Versuch, 
Inaugural Dissertation (Halie-Wittenberg: 1918); and Die 
Weichsellandschaft von Thorn bis Danzig (Hamburg: 1922); 
with colored map, scale 1:10,000. 

aE, Miiller, Die Altstadt von Breslau: City Bildung und 
Physiognomie, Veréff, der Schlesischen Ges. fiir Erdkunde (Breslau: 
1931). 

32 H. Hassinger, Kunsthistorischer Atlas von Wien, Oster, 
Kunsttopographie, Band 15 (Vienna: 1916); with 19 colored 
plans; “Kartographische Aufnahme des Wiener Stadtbildes,” 
Mitt, der K. K. Ges. Wien, Band 58, 1915, Kunsthistortscher 
Plan des I Bezirks der Stadt Wien, Scaie 1:10,000, (Vienna: 
1912); and Kunsthistorischer Ubersichtsplan von Wien, Scale 
1:25,000, (Vienna: 1915). 

33R. Quenedey, “L’Habitation Urbaine et Son Evolu- 
tion,” Annales d’ Histoire Economique et Sociale, Vol. 6, Nos. 
25-26, 1934. 

34 J. B. Leighley, The Towns of Madlardalen in Sweden: A 
Study in Urban Morphology (University of California Publica- 
tions in Geography, Vol: 3, No. 1, 1928), pp. 1-134; and 


tween the towns of western Germany that 
were often the result of gradual, un- 
controlled growth, and the towns of 
eastern Germany that were frequently 
planned entities with rectilinear forms. 
Such investigation was stimulated directly 
by the researches of Meitzen into village 
origins. In this connection mention 
should be made of the many detailed 
comparative studies of towns that have 
been undertaken by German historians 
and architects for such large areas 
as Brandenburg,**® northern Germany,*’ 
Bohemia,** southern Germany,*® and 
the State of Brunswick.*® From such 
studies, as well as from their inde- 
pendent investigations, German geo- 
graphers have made a substantial contri- 
bution to the understanding of urban 
morphology. W. Geisler, in a work pre- 
viously noted, attempted to classify Ger- 
man towns according to site, plan, and 
build.44 A more thorough and convinc- 
ing interpretation on these lines, based on 
preliminary studies of the towns of West- 
phalia, is R. Martiny’s essay on the mor- 
phology of German settlements.‘? He 
groups all settlements, both rural and 
urban, into natural forms that are the re- 
sult of gradual growth without precon- 
ceived planning, and planned forms. The 
natural forms include irregular plans 
The Towns of Medieval Livonia (University of California 
Publications in Geography, Vol. 6, No. 7, 1939), pp. 235-314. 

85Q. Schluter, “Uber den Grundriss der Stadte,” Zet- 
schrift der Ges. f. Erdkunde zu Berlin, Vol. 34, 1899, pp. 446-62, 
“Bemerkungen zue Siedlungskunde,” Geographische Zeit- 
schrift, Vol 5, 1899, pp. 65-84. 

36 E, J. Siedler, Markisher Stadtebau im Mittelalier (Berlin: 
1914), with numerous plans. 

37 Fr. Meurer, Die Mittelalterliche Stadtgrundriss im nord- 


lichen Deutschland in seiner Entwicklung zur Regelmassigheit, 1914. 
38 A. Honig, Deutscher Stadtebau in Bohmen (Prague: 1921), 
39Chr. Klaiber, Die Grundrissgestaltung der deutschen Stadt 

im Mittelalter unter besonderer Beriicksichtigung der Schwabischen 

lande, (Berlin: 1921). 
40P, J. Meier, Niedersachsiecher Stddteatlas, Die Braun- 

schwiegischer Stadte, Abtilung I (1926) and IT (1933), Veraf. d. 

Hist. Kom. f. Niedersachsen. 

41 See footnote 29. 
42 R. Martiny, “Grundrissgestaltung der Deutschen Sied- 

lungen,” Petermanns Mitteilungen, Erganzunesheft, Nr. 197, 

1928. 
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that have emerged by unplanned growth 
from village origins (Haufendérfer) that are 
characterized by complexity of plan (the 
type is rare in western and central 
Europe); the radial and wheel or radial- 
concentric plans that are usually the re- 
sult of gradual growth from a nuclear 
market settlement; and axial plans that 
grow from a central axis, the main 
thoroughfare, to form rib, parallel-street 
and grid plans. The planned forms fall 
into five groups—the street market with 
or without a rib plan; the right-angled 
street crossing with the main streets di- 
rected to four gates in the town walls— 
a type that is frequent in southern Ger- 
many; the parallel-street plan with long 
main streets and long blocks separated by 
very narrow transverse streets; meridianal 
or spindle plans, a development from the 
last type in which the streets converge at 
two gate exits; and, lastly, the grid plan, 
with a right-angled net of streets of equal 
width with equal-sized blocks, and a 
central block in the center reserved for the 
market place (Kolonialstadt). The present 
writer has examined this whole field of 
literature in a recent essay. *3 

It is, of course, a short jump from such 
study of towns to comparative studies in 
architecture and art, since these are the 
visible expression of distinctive cultures. 
This is again a borderline study to which 
German and French scholars have given 
some attention. Mention may be made 


48 Robert E. Dickinson, “The Morphology of the Medie- 
val German Town,” Geographical Review, Vol. 35, 1945, pp. 
74-97, 

««P. Lavedan, Histoire de L’Urbanisme: Antiquiete et Moyen 
Age (Paris: 1926), 352 plans and 32 photographs. Also by 
the same author Qu’est-ce que PUrbanisme? Introduction a 
Histoire de PUrbanisme (1926) and Geographie des Villes 
(1936). 

‘48 H. Gliick-Wien, “Das Kunstgeographische Bild Europas 
am Ende des Mittelalters und die Grundlagen der Renais- 
sance,”” Monatshefte fir Kunstwissenschaft, ed. by G. Biermann, 
1921, Band 2, pp. 161-73. K. Gerstenberg, Ideen zu einer 
Kunstgeographie Europas (Bibliothek der Kunstgeschichte, 
Band 48 /9, 1922). P. Pieper, Kunstgeographie: Versuch einer 
Grundlegung (Neue Deutsche Forschungen, Abt. Kunst- 
wissenschaft und Kunstgeschichte: 1936). 

‘6H. Wilhelmy, Hochbulgarien, II, Sofia, Wandlungen einer 
Grosstadt zwischen Orient und Okzident, (Schriften des Geo- 


of the detailed study of the history of 
urbanism by P. Lavedan,‘* now director 
of the Institute of Urbanism in the 
University of Paris, and to the compara- 
tive studies of Gliick, Gerstenberg, and 
Pieper.*® 

The foregoing comments and refer- 
ences are primarily concerned with the 
town in western and central Europe. 
There are, however, fundamental differ- 
ences in the character of urban, as of 
rural, settlements in the neighboring 
culture areas of Europe, as also in the 
different culture areas and environments 
of the world, that still await detailed in- 
vestigation on similar lines. There are 
some valuable and stimulating studies, 
both individual and comparative, of this 
kind. Mention may be made of Wil- 
helmy’s detailed work on Sofia, that is in- 
teresting for both its method and matter, 
Whittlesey’s Study of Kano as a Sudanese 
capital, H. de Martonne’s essay on 
Buenos Aires, and Clerget’s study of 
Cairo.*® Among the comparative studies, 
the importance of which we wish to 
emphasize for future work, there are 
brief but suggestive studies by Andrews 
on the growth and pattern of settlements 
in the Riverina as characteristic of trends 
in the newly settled grasslands and, more 
recently, by Deffontaines on the network 
of towns in Brazil.47 We have already 
suggested that in thinly peopled regions, 


graphischen Instituts der Universitat Kiel, Band 5, 1936). 
H. de Martonne, “‘Buenos Aires,” Annales de Geograbhie, Vol. 
44, 1935, pp. 281-304. D. Whittlesey, “Kano: A Sudanese 
Capital,” Geographical Review, Vol. 27, 1937, pp. 177-99. 
M. Clerget, Le Caire, Etude de geographie urbaine et @ histoire 
Economique, 2 vols. (Paris: 1934). See also as examples of 
recent studies O. H. K. Spate, “Rangoon: A Study in 
Urban Geography,” Geographical Review, Vol. 32, 1942, pp. 
56-73; C. M. Zierer, “Melbourne: A Functional Center,” 
Annals of the Association of American Geographers, Vol. 31, 1941, 
pp. 251-88, and A. Wagner, Werden, Leben und Gestalt der 
Rweimillionenstadt in Sitdkalifornien (Schriften d. Geog. Insti- 
tuts d. Univ. Kiel, Band 3, 1935). 

«7J. Andrews, “The Settlement Net and the Regional 
Factor,” Australian Geographer, Vol. 2, 1933-5, pp. 33-48. 
P. Deffontaines, “The Origin and Growth of the Brazilian 
Network of Towns,” Geographical Review, Vol. 28, 1938, pp. 
377-99. 
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where there is not a continuous spread of 
human settlement and where civilization 
is backward, urban character is rudimen- 
tary and bears a close similarity to the 
conditions of western Europe in the Dark 
Ages; urban studies in such areas are of 
particular value on the question of urban 
beginnings in Western Europe. In this 
connection we would note, for example, 
the studies of W. Fogg on the tribal mar- 
kets and towns of Morocco and Gourou’s 
study of the Tonkin Delta.** Morpho- 
logical studies are fewer, but mention 
maybe made of the essays edited by S. 
Passarge on cities in various regions 
(notably Spain, Japan, and China), and 
of the studies of the Moslem city, and of 
the cities of Japan and of the Netherlands 
East Indies.4® Broader suggestive works 
are those of Jukerjee on the settlements of 
northern India, and Gutkind’s recent 
essays on the city in Russia and China, 
both of which should stimulate further 
specific inquiry by geographers. °° 


Conclusion 


With the ever-growing interest in the 
problems of the modern city—in the 
problems of its physical growth and re- 
construction, in its sociological and eco- 
nomic structure, and in its art and archi- 
tecture, as well as in its historical develop- 
ment—it is not surprising that there is a 
great deal of overlap between the ap- 
proach from slightly different angles of 
different specialists in the same field. 
This is as it should and must be. It will 
be obvious, however, that the trained 
historian is best fitted to deal with the 


«8 W. Fogg, “Villages, Tribal Markets and Towns: Some 
Considerations of Urban Development in the Spanish and 
International Zones of Morocco, ”’ Sociological Review, Vol. 32, 
Nos. 1 and 2, 1940; and “The Suq: A Study in the Human 
Geography of Morocco,” Scottish Geographical Magazine, 
Vol. 51, No. 3, 1935. P. Gourou, Les Paysans du Delta 
Tonkinots: Etude de Geographie Humaine (Paris: Ecole Publique 
Francaise d’Extreme Orient, Vol. 27, 1936.) 

49S. Passarge (ed.), Stadtlandschaften der Erde (1930). 
Busch-Zantner, “Zur Kenntniss der Osmannischen Stadt,” 
Geographische Zeitschrift, Vol. 38, 1932. G. T. Trewartha, 
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documentary evidence relevant to the 
formation of cities and that the art his- 
torian can best deal with individual and 
comparative studies of urban architec- 
ture. The geographer has introduced 
new fields of study in the structureof 
cities and it is likely that these will be 
taken up by other specialists. Indeed, 
for many years various specialists have 
shown an interest from their own points 
of view in the same phenomena. 

This consideration is of very great 
importance in relation to a considerable 
field of social study which has been taken 
up in recent years especially in the United 
States. Since the last war a school of 
“human ecology” has developed with 
its seat in the Department of Sociology in 
the University of Chicago, under the 
leadership of R. E. Park, E. W. Burgess, 
and R. D. McKenzie. This school is 
distinct from that of the geographers in 
the same University, whose former chair- 
man, Harlan Barrows, defined geography 
as human ecology in 1923. These 
sociologists claim that human ecology is 
the scientific study of the “spatial and 
temporal relations of human beings as af- 
fected by the selective, distributive, and ac- 
commodative forces of the environment,” 
and one of its chief concerns is “‘the effect 
of position, in time and space, upon 
human institutions and human _be- 
havior.”5! This definition is vague, 
but a formidable research literature indi- 
cates its scope and the very valuable re- 
sults it has achieved in the inter-war 
period. It is the equivalent of what the 
‘Japanese Cities: Distribution and Morphology,”  Geo- 
graphical Review, Vol. 24, 1934, pp. 404-17. H. Lehmann, 
“Das Antlitz der Stadt in Niederlandisch-Indien,” Fest- 
schrift Norbert Krebs, Landerkundliche Forschung, 1937. 

50R. Mukerjee, Man and His Habitation: A Study in Social 
Ecology (1940); and E. A. Gutkind, Revolution in Environment 
a D. McKenzie, “The Ecological Approach to the 
Study of the Urban Community.” The City, by R. E. Park, 
E. W. Burgess, and R. D. McKenzie (Chicago: 1925). See 
also the comprehensive text book by N. P. Gist and L. A. 


Halbert, Urban Society (New York: 1941), especially chapters 
6 and 7. 
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French sociologist calls “la morphologie 
sociale.”’5? This field has two aspects, 
the spatial or geographical aspect, and 
the biological or demographic aspect. 
The former in particular, is common 
ground to geography, sociology, econ- 
nomics, and anthropology. 

The social ecologist is concerned with 
Man in Society. He thinks in terms of 
social phenomena and social interactions 
in their distribution in time and space. 
Such interactions, by a process of compe- 
tition and selection, are expressed in the 
physical and social mobility of persons, 
that is, in “change of residence, change 
of employment, or change of location of 
any utility or service.” *? The processes 
accounting for these distributions in 
urban growth are referred to by R. D. 
McKe nzie as: concentration, centraliza- 
tion, decentralization, ‘segregation, inva- 
sion, and succession. Immigrants tend 
to segregate in areas populated by persons 
with a similar background of culture and 
economic status—birds of a feather flock 
together. In consequence of this process, 
the city tends to become a sort of mosaic 
of “cultural and racial islands.” Such 
islands are called by the social ecologists 
“natural areas,” since they grow up by 
natural (uncontrolled) processes, and 
each area tends to select certain popula- 
tion types, this selection being based on 
economic status, racial characteristics, 
religious beliefs, moral codes, and the like. 
Thus, to the social ecologist ‘“‘the natural 
area as a form of ecological patterning is 
primarily a social rather than a geo- 
graphic phenomenon.” In the American 
city at present language and customs 
are especially potent in the formation of 
natural areas but, as the immigrant is 
absorbed and his own language and 
customs disappear, “‘social differentiation 
will manifest itself in other ways— 


82M. Halbwachs, Morphologte Sociale, Collection Armand 
Colin (Paris: 1938). 
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through differences in religion, occupa- 
tion, education, and income.” *4 

The geographer, as distinct from the 
social ecologist, is concerned with the 
differentiation of the whole of the urban 
settlement into its functional areas and 
social groupings as expressed in the 
structure and uses and grouping of its 
building structures. He does not limit 
his study to the measure of relationships 
of the settlement to its site and situation. 
His primary emphasis is on the settle- 
ment as ahabitat. He is concerned with 
geographical distributions in the settle- 
ment in so far as they represent areal 
differences in function that are signifi- 
cant for other kinds of phenomena in the 
same area and for the same population 
group. The geographer has no established 
terminology for these component func- 
tional units. It is unfortunate that Blan- 


chard refers to them as “‘natural’’ regions 
but he is using the word, in effect, to de- 


fine, though with different emphasis, ex- 
actly the same thing as the “natural 
area” of the sociologist and the planner 
and economist, that is, as a unit in the 
urban complex that has emerged through 
the operation of processes of growth and 
differentiation. 

Many sociological studies of the ‘“‘na- 
tural areas” of American cities have 
appeared, but what is of most interest to 
the sociologist is the distribution of social 
maladjustment in disorganized areas— 
delinquency (adult and juvenile), vice, 
suicide, mental disorders, alcoholism, 
divorce and desertion, poverty, mortality, 
and disease. The areal inter-relation- 
ships of such phenomena also have been 
studied and indexes of social disorganiza- 
tion worked out. In H. W. Green’s 
study of Cleveland, Ohio, for example, a 


53R. D. McKenzie, “The Scope of Human Ecology,” in 
The Urban Community, edited by E. W. Burgess (Chicago: 
1926). 

54 Quotations from Gist and Halbert, op. cit., Chapters 6 
and 7, passim. 
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map of cultural areas was prepared, 
based on the monthly rental figures, as 
indicating the economic status of the 
residents, and correlations of social phen- 
nomena were made with districts in low 
and high income categories.65 The 
sociologists are also more concerned 
with, and better equipped for, the investi- 
gation of social groups in the city, such 
as “‘neighborhoods” and the larger ‘“‘com- 
munity areas,” and here too the prin- 
cipal contributions have come during the 
inter-war period from the United States. 

This whole field of study, geographical 
and ecological, has now become of great 
importance in Western Europe in view of 
the urgent need for reconstruction. The 
elaborate social and economic surveys in 
Britain have neglected this side of study, 
with a few exceptions such as the surveys 
of Merseyside, Southhampton, Sheffield, 
and the recent County of London Plan. 
Civic and regional surveys as preliminar- 
ies to town and inter-town planning have 
been dominated by the idea of the inter- 
relations ot Place, Work, and Folk, which 
embraces all relevant sciences on a footing 
of equality in a broad philosophical con- 
cept. But this approach fails to canalize 
and direct research to special problems of 
social structure in their geographical (or 
areal) aspects, which is essential for the 
sound, long-term, physical planning. 


55H. W. Green, “Cultural Areas in the City of Cleve- 
land,” American Journal of Sociology, Vol. 38, 1932, pp. 356-67. 
See also Gist and Halbert, op. at., Chapter 9, ““Disorganized 
Areas.” 
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Significant advances in concept and tech- 
niques have been made, however, during 
the past six years in Britain. We may 
mention the work sponsored by the Asso- 
ciation for Planning and Regional Re- 
construction, by the West Midland 
Group on Post-War Reconstruction and 
Planning, and by the Nuffield Recon- 
struction Survey at Oxford. In more direct 
connection with town planning there are 
the surveys of Hull and Middlesbrough 
organized by Max Loch, those of Dur- 
ham and Exeter organized by Thomas 
Sharp, and the detailed study of Wor- 
cester, undertaken by a group of re- 
searchers in the University of Birming- 
ham. There is need, however, for more 
research workers with adequate training, 
for the development of techniques of re- 
cording, classifying and mapping data, 
and for the standardization of termi- 
nology. ‘There is no clear-cut line of di- 
vision between one discipline and an- 
other, and the emergence of disciplines in 
the common pursuit of particular prob- 
lems is a characteristic of the develop- 
ment of scientific research in our time. 
In the field of the study of Man, there is 
a real need for institutes of research to 
investigate all aspects of the problem, for 
without fundamental researches the plan- 
ner cannot provide for the optimum use 
of the land, and the architect cannot 
build to suit the needs of Man, both as 
an individual and as a member of the 
community. 





Tidal Power in Maine 
By LINCOLN SMITH* 


HE national shortage of electrical 
power has focused attention recently 

on the Passamaquoddy project at East- 
port, Maine, where the 18-foot tides may 
be harnessed to generate between 500,000 
and 700,000 horsepower in electrical 
energy. The present Smith Bill now 
before Congress asks for $100,000,000 to 
proceed with the development, and the 
matter has been referred to the Inter- 
national Joint (boundary) Commission 
for a survey and report. Although long 
rejected and dismissed as an impractical 
dream, implications that high govern- 
ment officials have revived interest in 
tidal power have encouraged Maine po- 
litical leaders and Quoddy supporters. 
Conceived originally by the late Dexter 
P. Cooper, well known engineer, as an 


international project requiring the co- 
operation of the United States and 
Canada, construction work on a modified 
plan and more modest scale was under- 
taken by the United States alone early in 


the first Roosevelt administration. Ap- 
proximately $7,000,000 was spent by the 
Public Works Administration and Army 
engineers on the tidal power scheme, but 
work was abandoned after Congress 
failed to provide additional funds. 

The occasion in 1947 which again 
brought Quoddy in the headlines was a 
controversy over the use of the 232-acre 
industrial and residential village. One 
plan was to give to displaced persons 
bound for South America technical train- 
ing at a tractor assembly plant which 
would be established at the site. The 
other, sponsored by the United Lithu- 
anian Relief Fund, was to transfer Baltic 
University from Hamburg, Germany, to 
Quoddy Village. 


* Assistant Professor, Department of Political Science, 
University of California at Los Angeles. 


The White House was reported to have 
let it be known “that President Truman 
favors revival and completion of the 
Quoddy power project.”! Governor 
Horace A. Hildreth of Maine stated last 
autumn that plans for the establishment 
of a gigantic laboratory for future scienti- 
fic air development were under considera- 
tion, ‘with Maine definitely in the pic- 
ture as a possible location.”? He quoted 
General O’Donnell, director of informa- 
tion of the United States Air Forces, that 
‘the plan is so gigantic that we will take 
a Close look at every possible location.” 

Representative Margaret Chase Smith 
of Maine suggested to President Truman 
and the Secretaries of the Army and 
Navy that the Quoddy site be made 
either an international military base, an 
international power development, or 
both. In reply Secretary of the Navy 
James Forrestal said that Passamaquoddy 
‘“‘has not been considered heretofore for 
use as an international military base. 
However, all such areas will naturally be 
scrutinized with a view toward possible 
use for hemispheric defense in any studies 
in the future. This consideration applies, 
of course, to all such locations throughout 
the entire country and not exclusively to 
Passamaquoddy.”’’ 

Although attempts to revive Quoddy 
frequently are made before elections in 
Maine, perhaps more pressing and timely 
factors make this reconsideration of the 
scheme more significant. The need for 
more power and future prospects of 
shrinking oil and coal supplies are al- 
ready matters of concern both to Canada 
and the United States. National and 
hemispheric defense, the fact that military 

1 Portland Press Herald, Aug. 30, 1947. 


2 Ibid., Sept. 6, 1947. 
3 Ibid., Sept. 11, 1947. 
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and industrial uses strained the power 


capacity close to the breaking point in the 
last war, that atomic energy plants are 
heavy users of power, that peacetime in- 
dustrial production is expanding, and that 
civilian use of electrical energy is increas- 
ing, makes it imperative that new power 
sources be obtained. Some people be- 
lieve that the nation must have more 
power now, perhaps almost regardless of 
cost. Therefore, projects which were not 
feasible 12 or 15 years ago are now in 
line for development. This view recog- 
nizes that it might cost double to con- 
struct previously considered sites at the 
present time. 

The attempts to revive Quoddy co- 
incided with Maine’s tragic forest fires, 
drought, and consequent power emer- 
gencies in the autumn of 1947. The 
power situation in the Aroostook area 
particularly was acute. In the emer- 


gency the Navy sent two destroyer escorts 
to Portland whence, by relay through the 
lines of cooperating companies, power 


was fed north into Aroostook.‘ While 
the drastic curtailment in the northern 
counties was termed ‘fan act of God,” 
according to the Maine Public Utilities 


Commission, steam generation is becom-- 


ing of increasing importance each year. 
Hydro still provides about 80 per cent of 
Maine’s power, but steam stations are in 
use all of the year except a few weeks in 
the spring and at times half of the total 
eneigy is produced by steam. § 

The late Dexter P. Cooper originated 
the Passamaquoddy Tidal Power Project 
some 40 years ago while convalescing at 
the summer home of his wife at Campo- 
bello, where he saw the tremendous tides 
daily. He and the late Franklin D. 
Roosevelt, then Assistant Secretary of the 
Navy with a summer home at Campo- 
bello, are reported to have discussed the 


‘Portland Sunday Telegram, Jan. 4, 1948. 
5 Twelfth Biennial Report, P.U.C. Maine, 1945-6, p. 18. 
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possibilities of a tidal power project. 
Mr. Roosevelt, while campaigning for 
Vice-President in 1920, first hinted in an 
Eastport address that plans were being 
formulated for such a project. ® 

Cooper’s original international plan in- 
volved Passamaqoddy Bay located partly 
in Canada and Cobscook Bay wholly 
within the boundaries of the United 
States. The plan was to dam the high 
level pool so that it would always be 
nearly full of water, letting in at high 
tide all the water necessary. A second 
dam at the mouth of adjacent Cobscook 
Bay to prevent water from getting in 
would keep it always at a low level by 
draining it thoroughly at low tide. With 
Passamaquoddy always nearly full and 
Cobscook always low there would be a 
continuous water fall through turbines 
from the upper into the lower or receiving 
pool. By placing the two bays under 
mechanical control with the level of the 
upper pool higher than that of the lower, 
the upper pool would be filled every 12 
hours and the lower pool drained every 12 
hours. The difference in the level of the 
water in the two pools would give a 
normal fall or head of from 8 to 20 feet. 
In the area of about 100 square miles the 
tide rises and falls as much as 20 to 25 
feet every 12 hours, and four times a day 
about two billion tons of water boil 
through the narrow passages at the mouth 
of the Bay. 

Mr. Cooper estimated that the project 
would produce more than 600,000 H.P. 
which would run into billions and bil- 
lions of KWH. The cost of the project 
was estimated at from $75,000,000 to 
$100,000,000,7 and electricity could be 
produced there for three-quarters of a 
cent per KWH.* He believed that this 
money would be available from private 


6 Eastport Sentinel (feature article), March 16, 1938. 
7 Maine Legislative Record, 1925, pp. 975-6, 979. 
8 Ibid., p. 981. 
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sources,® Other estimates were that over 
20 billion KWH were theoretically avail- 
able from the international project, but 
‘practical considerations” would limit it 
to three billion KWH or nearly 500,000 
H.P. each year.!° 

Senator Charles B. Carter opposed the 
Cooper project in the Maine Senate in 
1925, calling it a vision and a phantom 
existing only in the imagination of one 
man.'! He also expressed doubts as to its 
engineering feasibility. His greatest ob- 
jection was to a provision in the charter 
enabling the corporation to transmit sur- 
plus power to other states. Since 1909 it 
has been a cardinal principle of Maine 
power policy to prevent the transmission 
of power outside the state. 

Senator Hinckley undoubtedly ex- 
pressed the opinion of many. Maine 
people when he said:'* “Why not give 
him [Cooper] a chance to try it? What 
objection is there?” The charter was 
passed in the Legislature in 1925 subject 
to popular referendum. Except for 
Washington County where the project 
was to be located, relatively few votes 
were cast; the Cooper charter passed 
53,000 to 7,000. 

In 1926 the New Brunswick Legisla- 
ture also gave Cooper a charter which 
stipulated that active construction must 
be started within three years and the 
project completed by 1932. Three years 
later the Dominion Parliament rejected 
Cooper’s petition for an extension of the 
charter because of opposition by fisheries 
interests and the Canadian Pacific Rail- 
road.}8 

* Ibid., p. 979. 

10 Principles and Facts Underlying Quoddy Tidal Power Project. 
Pamphlet issued by the Eastport District, U. S. Engineer 
Office. Republished by Shead Memorial High School, 
Eastport, Maine. (no date) p. 3. 

11 Maine Legislative Record, 1925, pp. 976, 978. 

18 [bid., p. 979. 

13 It was claimed that the construction of the project would 
greatly reduce the sardine, clam, cod and haddock fisheries 


in Passamaquoddy Bay and along the coast of Charlotte 
County. See A. G. Huntsman, The Passamaquoddy Bay 
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Later Cooper filed a revised applica- 
tion, the All-American plan, for a two- 
pool project entirely within the United 
States and with initial and ultimate in- 
stallations of 80,000 and 240,000 H.P., 
and contemplating the eventual con- 
struction of a pumped-storage plant at 
Haycock Harbor, 12 miles away, as an 
auxiliary to the tidal power plant." 

While still referred to as the Passama- 
quoddy development this two-pool 
American plan was confined to Cobscook 
Bay of the United States. This project 
was generally considered as merely the 
initial step in the consummation of the 
international project. Inasmuch as the 
major installations would be on the 
American side the smaller project in- 
volved about two-thirds the cost for about 
half the power to be expected from the 
larger. For this reason the All-American 
project was vulnerable to attack on the 
score of power cost. But, on the other 
hand, it was not intended to function 
permanently as an independent power- 
producing unit. Many of its proponents 
believed that if it were built the Cana- 
dians would be induced to grant a 
charter and that with little expense the 
two-pool American project could be in- 
corporated into the international Quoddy 
project. Yet it was difficult to explain 
the long-range plan. 

Quoddy is an example of a project 
planned by private capital and supported 
by pressure groups, but which could not 
be financed without public aid. When 


Power Project and Its Effect on the Fisheries. Atlantic Biological 
Station, St. Andrews, N. B. (c. 1928), pp. 44-5. Early in 
1930 President Hoover announced the allocation of $45,000 
as our country’s share in a joint investigation by the United 
States and Canada of the effect of dams on the fisheries in 
the area, and after four years of investigation an international 
commission reported that it would hurt the fishing business. 
The railroad opposition was based on the contention that the 
project would ruin the resort business of the locality. See 
Ernest R. Abrams, Power in Transition (New York: 1940), 
p. 262. 


14 Passamaquoddy Tidal Power Project. Senate Document 41. 
77th Congress. First Session. April 7, 1941. pp. 2-3. 
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the PWA program was seeking relief 
projects Quoddy supporters immediately 
put up their plan. Cooper applied to 
PWA for a loan of $43,000,000 with 
which to construct the project. 

PWA asked the Federal Power Com- 
mission for a report on the project. The 
Commission reported in January 1934 
that the plan was unsound and unjustified 
because: (1) it would cost approximately 
$40,000,000 while a comparable steam- 
generating plant would cost only $16,- 
.000,000; (2) the steam-electric power 
would be cheaper at the higher-load 
factors; (3) Passamaquoddy power could 
not compete with steam power rates in 
export; and (4) there was then no market 
or prospective market for Passamaqoddy 
power at any price.!5 

After its rejection by PWA, Quoddy 
supporters decided to try to make it a 
federal project, to be built by the War 
Department and operated by an Au- 
thority created by the Maine Legislature. 
Quoddy was to be a project of “social 
value,” the “salvation of an economic 
area.” 

Congressman J. G. Utterback of Maine 
released a letter from President Roosevelt 
assuring Utterback of Roosevelt’s inter- 
est in Quoddy from its earliest days, and 
of his belief in its engineering practic- 
ability. Said the President: 


“The principal stumbling block to a Fed- 
eral appropriation . . . is that there is no 
definite assurance for the use of the power 
when developed. I am not suggesting that 
the full power development should be con- 
tracted for in advance but in other Federal 
projects we have had reasonable and definite 
assurance that the bulk of the power could be 
sold and a large portion of the receipts applied 
to the interest and amortization of the actual 
cost of construction. I think it is very de- 


18 Ibid., p. 1. 

16 Portland Press Herald, July 16, 1934. 

17 Letter dated at the White House, Washington, D. C., 
July 1, 1934. Published in the Fort Fairfield Review, July 25, 
1934. 
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cidedly possible for the good people of Maine 
to undertake to get a definite distribution use 
for the power when it is developed.”’!® 


Governor Louis J. Brann in the 
summer of 1934 announced President 
Roosevelt’s request for the appointment 
of a committee of Maine citizens to study 
possible uses for Quoddy power. His 
letter said in part:!” 


‘‘With my summer home so near Eastport, 
for so many years, I have been interested in 
what is known as the ‘quoddy project’ for a 
long time, and it has been my hope that 
eventually the State of Maine would become 
not only a great industrial center of the 
nation but that its agricultural population 
would be among the first to enjoy the mani- 
fest advantages of cheap electrical power on 
the farm as well.” 


The President then stated that a study 
ought to be made of the ways in which 
this power might be put to work in the 
shortest possible time; and that govern- 
ment funds were available for such public 
works projects if it should be found that 
the creation of the power were (1) practi- 
cal and economical, and (2) could be 
made available for various definite uses 
and would not lie idle for many years. 

Governor Brann named a committee of 
five to make the study, headed by Presi- 
dent Kenneth C. M. Sills of Bowdoin 
College. Secretary of the Interior Ickes 
visited the scene, and appointed a 
Quoddy Commission to _ investigate. 
Largely on the basis of the latter, the so- 
called “‘Hunt Report,” the Administra- 
tion decided to construct Quoddy on its 
“social value,” as a federal project, by 
War Department Engineers. The report, 
however, was kept in the deepest secrecy, 
and the PWA persistently refused to 
give it to reporters or to members of 
Congress?® 

The PWA special commission sub- 


18 Elizabeth M. Craig, in Portland Press Herald, March 8, 
1935. 
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mitted a favorable report to the Adminis- 
tration, recommending that $30,000,000 
be alloted to the War Department to 
finance the construction, and that a state 
power authority be created to lease and 
operate the project. The recommenda- 
tion was for the construction of an 
“immediate project consisting of a single 
basin, tidal power installation, utilizing 
Cobscook Bay; a power storage plant 
near Haycock Harbor; and a 16-mile 
electric transmission line connecting the 
two,” at an estimated cost of $30,125,000; 
and stated that the ultimate plan as con- 
templated would consist of an interna- 
tional project.'® 

The single-pool All-American plan, 
smaller and less expensive than either the 
international or two-pool All-American 
projects, called for the construction of a 
dam across the mouth of Cobscook Bay 
similar to Cooper’s original plan. But the 
contemplated two-mile dam across Cob- 
scook Bay to provide both an upper and 
lower pool within the bay was omitted.?° 
This would have meant less control of the 
water flow, with the use of all of Cob- 
scook Bay as the lower pool and the 
ocean as the upper pool. 

The unanimous conclusions of the 
committee headed by President Sills were 
first, that the Quoddy project could be 
constructed at this time only as a federal 
project; and second, as a federal project 
it should be undertaken at once and 
carried to completion as promptly as effi- 
ciency in construction would permit.?! 
_ The committee felt that the project came 
properly under a program of public 
works because it undoubtedly would 
employ for many months a large number 
of people on the relief rolls, and it would 
bring lasting benefit to the state. The 
committee argued for federal support of 


19 §.D. 41, op. cit., p. 4. 
20 Portland Press Herald,, May 18, 1935. 
21 Report on Passamaquoddy Tidal Power Project by the 
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the project largely on the grounds of 
“social desirability,” that is, of benefit in 
the long run and in many ways without 
definite assurance that the project would 
be within a specified number of years 
self-liquidating. It was pointed out that 
in the depression era no private capital 
was available for the project and that 
the government had denied a loan to a 
private corporation because a sufficiently 
certain market for the power was not 
shown. The state of Maine could not 
finance Quoddy even if it so desired be- 
cause for constitutional reasons, it could 
not borrow such a large sum of money. 
The committee pointed out numerous 
possibilities for the sale of the power, and 
stated that many Maine people felt that 
the state should receive a share of the 
money available for such projects. 

In March 1935 the relief bill in which 
Quoddy funds were included, was passed 
by Congress, and two months later PWA 
formally recommended allocation of $10,- 
000,000 to Quoddy. President Roose- 
velt and Comptroller-General McCarl 
promptly approved the initial allocation. 

Construction work was assigned to the 
Army engineers; not because the project 
was connected with war or national de- 
fense, but because the Army Engineer 
Corps traditionally has been the engineer- 
ing department of the national govern- 
ment. 

The Army engineers went ahead with 
the single-pool project but experimented 
with the idea of departing radically from 
the Cooper plan by making Quoddy the 
low tide-level pool and keeping Cob- 
scook full of water at all times. Sup- 
porters of the Cooper plan believed that 
this revision would have spoiled the whole 
long-range plan by creating a condition 
strongly militating against, if not defi- 
Quoddy Hydro-Electric Commission. Unpublished manu- 
script, Jan., 1935. p:2. (One of the few available copies of 


this document is located in the Bowdoin College Library, 
Brunswick, Maine.) 
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nitely putting an end to, hope for the 
ultimate co-operation of Canada. 

In late October half of the original 
Quoddy allocation was taken away and 
early the next year a general layoff of 
labor started. President Roosevelt re- 
stored $2,000,000 of the allocation about 
three months later, after appeals from 
local residents and recommendations by 
the Army engineers. ?? 

When President Roosevelt submitted 
his budget in January 1936 he recom- 
mended to Congress that 29 million 
dollars be given to the rivers and harbors 
section of the War Department Bill for 
Quoddy, the Florida ship canal, and 
three small projects. The President said 
at a press conference that, unless Congress 
gave him authority for Quoddy, he would 
not give the project any more money 
from work relief funds.?* He did not and 
Congress refused this authority. 

During the campaign in the summer of 
1936, President Roosevelt speaking from 
his cottage porch on Campobello Island, 
told 700 Washington County folk 
Quoddy would be completed. First, 
however, he said the rest of America— 
where Quoddy is not well understood— 
would have to be “educated” to an ap- 
preciation of its possibilities. At an after- 
noon press conference he called Quoddy 
a “laboratory” for what might in time 
become a great hydro-electric develop- 
ment by the United States and Canada.*4 

In 1939 President Roosevelt asked for 
a revival of Quoddy. He said: 


‘Money has been spent at the Passama- 
quoddy Bay tidal power project.. It is my 
belief that the time will come when there will 
be a joint agreement between Canada and 
the United States for joint development of the 
larger project which would utilize all tidal 
power in that bay on both sides of the inter- 
national line. It is a fact that in Eastern 
Maine the economic situation is, today, at its 

2 Eastport Sentinel, Jan. 15, 1936. 


28 Portland Press Herald, April 4, 1936. 
24 Ibid., July 30, 1936. 
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worst—for the forests have been cut off and 
the fisheries have greatly declined. In the 
case of this project, existing surveys are in- 
sufficient and it is my thought that an appro- 
priation for the completion of test borings and 
a determination of the advisability of putting 
in a small experimental plant on the Ameri- 
can side of the border would be justified.’’25 

The Federal Power Commission was 
asked to review its previous reports on the 
project, to bring them down to date, and 
to report to the Senate on the relative 
costs of power to the consumer, and 
again on the vital question of markets for 
power.?6 The Commission’s report to 
the Senate was unfavorable to the imme- 
diate construction of the All-American 
tidal power project. 

This report showed a need for addi- 
tional hydroelectric power in Maine, 
New Hampshire, Vermvnt, and central 
and eastern Massachusetts. Quoddy 
power was rejected, however, because 
less expensive power could be developed 
on the Maine rivers.?”. The Commission 
suggested a tentative plan for the co- 
ordinated development of 17 power sites 
on Maine rivers estimated to produce 
2,444,000,000 KWH annual output. The 
unit cost of the energy per KWH at 
that time was estimated at 1.87 mills on 
the basis of federal or state financing. 
On the basis of private financing with 
interest at five per cent and the payment 
of taxes the estimate was 3.26 mills per 
KWH. The Commission estimated that 
power from the two-pool All-Americar 
Quoddy project would cost from 6.65 to 
10.47 mills per KWH, depending upon 
rate of interest on the capital investment, 
taxes, and insurance. 

Two years later Senator Wallace H. 
White, Jr., asked President Roosevelt to 
take up the international project with 
Canadian authorities. The President 
felt that for the war effort both countries 

26 Ibid., Jan. 18, 1939. 


26 Senate Resolution 62. Adopted Feb. 2, 1939. 
27§.D. No. 41, ep. cit., pp. 14; 19-23. . 
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should look to projects more thoroughly 
investigated; also the location of a power 
project on the sea coast raised serious 
questions from a military point of view.?*® 


Why Quoddy Was Not Completed 


One of the major questions on the 
Quoddy project, and one never satisfac- 
torily answered, was what would be done 
with the tidal power if the project were 
completed. ‘One suggested outlet was to 
transmit Quoddy power by radio for 
consumption in distant cities!?® Gov- 
ernor Louis J. Brann in his contest for 
United States Senator in an Eastport 
address suggested that inasmuch as East- 
port is the nearest United States port to 
Europe, the completion of the project 
would pave the way for the establishment 
of the largest naval base in the world.*° 

After the War Department purchased 
the rights, titles, franchises, engineering 
plans and privileges of Dexter P. Cooper, 
Inc., for $60,000, Mr. Cooper became an 
advisor to the government on the proj- 
ect.2!_ He was charged specifically with 
finding a market for the electricity 
Quoddy would generate*? and given 
$25,000 and a year’s time to make a 
comprehensive study.** 

Several times Mr. Cooper reiterated 
the statement that he had arranged sale of 
“all the power Quoddy could produce 
under the present plans.”’*4 It was im- 
plied that the sale was to concerns of 
national standing which would locate 
factories at or near Eastport and which 
would create employment for at least 
2,000 people. It was also stated that the 
signatures of final sale would have to 

28 Portland Press Herald, April 4, 1942. 

1 Ibid., Feb. 15, 1936. 

0 Ibid., Aug. 13, 1936. 

" Ibid., Oct. 29, 1935. 

#2 Lewiston Daily Sun, March 6, 1936. 

33 Portland Press Herald, Jan. 18, 1939. ; 

%4 Lewiston Daily Sun, March 6, 1936; Eastport Sentinel, 
March 11, 1936; Portland Press Herald, Aug. 13, 1936. . This 


announcement first came when the project’s financial future 
was before Congress, Federal Power Commission estimates 
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await the establishment of a Quoddy 
Authority competent to sign them and 
the determination of the date at which the 
power would be available.*5 

Senator Vandenberg showed a great 
interest whether markets existed for 
Quoddy power at a Senate committee 
hearing in May 1936. Senator White, 
Governor Brann, and Representative 
Brewster repeated in response to his ques- 
tions that Cooper insisted there was a 
market for the power although he had not 
disclosed it. In response to Senator Van- 
denberg’s question whether Cooper would 
be willing to testify before the committee 
to that effect, Representative Brewster re- 
plied Quoddy power was in competition 
with that of Canada and that of western 
projects and to divulge these markets 
publicly might mean their loss.*¢ 

Most of the results of Mr. Cooper’s 
study were in his head; and he died with- 
out putting them on paper. “There was 
a Cooper report which was never di- 
vulged and rumors of a still more secret 
report, with names and places and 
amounts of market but this is one of those 
Washington mysteries.”’? 

State Senator Clarence B. Beckett of 
Calais, a member of the Washington 
County Chamber of Commerce Com- 
mittee on Quoddy, stated his conviction 
that Cooper had arranged for industrial 
use of every bit of power Quoddy could 
produce but he “was unable to publish 
the list of those industries for fear of em- 
barrassing them in the communities 
where they are now located.”’#® 

It was unfortunate for Quoddy that no 
specific facts were ever publicly given to 
of the output of the single-pool project varied from 175,000- 
000 to 340,000,000 KWH, depending upon the number of 
generating units installed. See S.D. 41, op. ait., p. 15. 

#8 Eastport Sentinel, March 11, 1936. 

#6 Florida-Ship Canal and Passamaquoddy Tidal Power 
Projects.” Hearing before the Committee on f 
U. S.-Senate. ‘74th Congress, Second Session, on S.J. Res. 
266. Part I. May 20,1936. pp.4-11. 


37. Portland Press Herald, Jan: 18, 1939. 
38 Jbid., Feb. 1, 1939. 
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support the contention that there was a 
market for most of the power. Senator 
Vandenberg and other opponents of the 
project made much of this. On the 
other hand, it should be brought out that 
very few if any industries could prudently 
contract with Quoddy for power when 
there was so much uncertainty if and 
when power would be available from the 
project. 

The reports of the Maine Quoddy 
Commission and Maine State Planning 
Board on possible markets for Quoddy 
power were likewise, of necessity, indefi- 
nite. Attention was called to the fact that 
electric power would not be available for 
over two and a half years and that in- 
dustrial plants could probably be con- 
structed and ready for operation within 
six months after the completion of plans 
and selection of equipment. ‘Accord- 
ingly, it is difficult to anticipate the im- 
provements that may be made in the 
manufacture of products, now assumed, 
or the markets for them two or three years 
hence and we can only base our informa- 
tion in the present and past operations.”’>® 

As possible markets for this power the 
Board pointed to the limited supply 
available in Aroostook County and in 
southeastern Maine, a demand for power 
at reasonable rates by the present electric 
utilities, many communities without serv- 
ice, and the paper mill at Woodland. 
With a high tension transmission line 
about 110 miles from Quoddy to Houl- 
ton, interconnecting with the lines of the 
Maine Public Service Company and 
furnishing power at low cost, a possibility 
was seen of a market of 20 to 30 million 
KWH in the near future. Another sug- 
gested source of market was the electrifi- 
cation of railroads. *° 

The Commission pointed out that 


39 Report. on Passamaquoddy Tidal Power Project by the 
Quoddy Hydro-Flectric Commission, of. ctt., pp. 3-4; Report 
on Passamaquoddy Tidal Power Project by the Maine State 
Planning Board. p. 159. 


while many of the large power develop- 
ments have been undertaken without a 
definite power market in sight, there was 
a reasonable possibility of attracting 
several new major industries to eastern 
Maine which would not come without 
the construction of Quoddy.*! 

The suggestion also was made by the 
Board that in a development of this 
magnitude it might be wise to develop 
several smaller industries distributed 
among outlying communities, the current 
consumption of each of which would be 
comparatively small but in the aggregate 
amount to considerable. 

A survey of raw materials locally 
available for manufacturing indicated 
that feldspar and clay were the most im- 
portant, although others exist in large 
quantities. The construction of plants 
which require much power in the manu- 
facturing process was considered, partic- 
ularly aluminum, stainless steel, nitrogen 
fixation, and other metallurgical and in- 
dustrial plants. ‘The need for synthetic 
rubber was not great when the report was 
made, but might well be consideied. 
This, like aluminum, requires much pro- 
cessing and consequently great quantities 
of power. It is light in weight and the 
transportation costs would be small de- 
spite the distance between Maine and the 
market centers. 

The Board pointed to the growth of 
Maine’s industrial cities of a century ago, 
resulting from cheap power, inferring 
that a supply at Eastport in 1936 would 
be sufficient to induce industries to locate 
there. Unfortunately, however, the re- 
port did not give sufficient attention to 
the relative importance of power as com- 
pared with other factors in determining 
the location of industry. Its thesis was 
that cheap power would attract indus- 
tries requiring large amounts of it 

+0 State Planning Board Report, supra., pp. 159-60. 


“1 Quoddy Hydro-Electric Commission Report, op. «it., 
p. 4; Maine State Planning Board Report, op. cit., p. 159. 
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and having low transportation costs be- 
cause of light products. 

A century ago, when power costs were 
high and labor costs relatively low, the 
presence of power attracted industries to 
its site. Now, however, high labor and 
transportation costs have reduced the 
relative importance of power, and tech- 
nology now enables power to be trans- 
mitted long distances to industry. The 
geographical position of Maine in the 
extreme northeastern corner of the 
country puts it at a disadvantage for 
proximity to markets, but this will not 
necessarily hold tor a tew industries 
where the power factor is still dominant. 
These industries will locate near power if 
that power is cheap. It was claimed, 
however, that Quoddy power would be 
too expensive to attract industry. 

The Maine State Planning Board 
pointed out that the Eastport region is 
one of the most beautiful portions of the 


Maine coast, very close to the summer 
home of President Roosevelt, who’ was 
quoted as having felt that it had very 
high possibilities for recreational develop- 
ment.‘? The area has many recreational 
facilities, the coolest summers in the state, 
and is also free from hay fever. If 


properly advertised, not only could 
thousands of hay-fever sufferers be at- 
tracted to the region, but its recreational 
development should net $10,000,000 
annually in 10 years. It was estimated 
that this new industry would use $300,- 
000 worth of electricity annually. 
Consideration was given also to the 
fact that Eastport has one of the best 
harbors on the Atlantic Coast, 283 miles 
nearer Gibraltar and 425 miles nearer 
Liverpool than is New York City. It is 
ice-free throughout the year, and during 
the exceptionally cold weather it is one of 
42 Maine State Planning Board Report, op. cit., pp. 241-55. 
43 The facilities of the area and its proximity to Europe 


were factors advanced by John A. Poor in his railroad plans 
for Maine and the European and North American Railroad 
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the few harbors on the North Atlantic 
Coast not closed by ice troubles.‘ 

In 1941 another study of possible mar- 
kets for Quoddy power was made by the 
Bureau of Engineering of the Federal 
Power Commission in response to U. S. 
Senate Resolution 62, Seventy-sixth Con- 
gress, first session, adopted on February 
2, 1939, largely through the efforts of 
Senator Vandenberg.‘ Thereportclearly 
showed a need for more hydro-electric 
power both in Maine and nearby states. 
The idea of Quoddy power filling out- 
side needs was rejected because it would 
be too expensive to be sold in Massachu- 
setts. The other finding, the one which 
more than any other doomed Quoddy 
at the time, was that additional hydro- 
electric developments could be made 
more cheaply and economically on the 
Maine rivers than at Quoddy. 

The report concluded:*® “‘It seems ob- 
vious that, with knowledge of the high 
cost of producing tidal power at Passama- 
quoddy, responsible interests would not 
seriously consider locating an industry 
for the production of aluminum at or near 
Eastport, Maine, with a view to using 
such power.” The report stated that 
electro-metallurgical and electro-chemi- 
cal industries requiring large amounts of 
low-cost power might be attracted to the 
area on the Penobscot River below 
Bangor, where they could take advantage 
of cheap river hydro-electric power, and 
where they could be reached by ocean- 
going vessels. 

Unless the international development 
materializes it would be sounder eco- 
nomics and politics to concentrate atten- 
tion on the cheaper river developments. 
One of the newspapers editorially calls 
Quoddy a “hot” political question, re- 
sulting in “‘a disposition on the part of the 
candidates to talk more and more in 


almost a century ago. 
4¢S.D. 41, op. cit. 
48 [bid., p. 35. 
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evasive broad terms and less and less in 
terms of specific proposals.”’4® 


Political Aspects—Why Maine Wanted 
Quoddy 


Governor Louis J. Brann, Democrat 
and anti-New Dealer, successfully cam- 
paigned for re-election in 1934 and be- 
came Maine’s first two-term Democratic 
governor since the Civil War on a plat- 
form calling for the establishment of the 
Quoddy project which would “bring 
some fifty million dollars into the State, to 
be expended in a section where it is as 
much needed as anywhere.”‘? The Re- 
publican governors, Barrows, Sewall, and 
Hildreth, likewise expressed their interest 
in seeing the project completed. 

There was considerable speculation in 
Maine as to the political motives behind 
the Quoddy project. President Roose- 
velt mentioned the development in his 
1920 campaign for Vice-President, and it 
was revived in the midst of the state 
campaigns of 1934 and 1936. F. Harold 
Dubord, Democratic candidate for 
United States Senator, came out in 
favor of Quoddy, and Secretary Ickes 
made a timely visit to Maine, inspected 
and revived the project, but denied any 
political tinge to the Administration’s 
attitude towards it. 

Representative Ralph O. Brewster 
claimed that Thomas Corcoran (R. F. C. 
Attorney) threatened to hold up the 
Quoddy project if Brewster voted against 
the holding company “‘death sentence” 
as desired by President Roosevelt.4® At 
the House of Representatives .investiga- 
tion Corcoran denied the charge, claiming 
that he had no power to stop the Quoddy 
project.4® While it is impossible to 
ascertain precisely what was said, from 
the evidence it appears that Corcoran 
was zealous for Brewster to vote with the 


4° The Brunswick Record, May, 20, 1948. 
47 Ernest R. Abrams, op. cit., p. 263. @y} «| 
48 Lewiston Evening Journal, July.9, 1935. 


Administration on the holding company 
act and that he at least inferred that if 
Brewster voted against the act it would 
have some effect on Quoddy, or at least 
remove Brewster from all legal or repre- 
sentative connection with the project. 5° 

Some of the political motives as al- 
leged editorially by the Portland Press 
Herald were: 


“The Quoddy project was originally con- 
ceived by the President and his advisors in the 
hope of influencing the voters of Maine to 
support the New Deal. He evidently be- 
lieved that the State of Maine could be 
bribed. When he found that the people of 
this State could not be bought, he simply 
tossed Quoddy on the scrap heap so that he 
could have the millions to use where they 
would produce more satisfactory results.’’5! 


It is seldom appropriate to attribute to 
individuals motives which guide their 
actions. Undoubtedly there were politi- 
cal motives behind the Quoddy project— 
for it and against it—yet the project was 
more than a political football. Before 
the 1936 and 1940 elections the Adminis- 
tration made gestures toward giving 
Maine the Quoddy project. To what 
extent these gestures were motivated by 
politics is impossible to discover. On the 
other side, the staunch opposition to this 
and other Administration projects by 
Senator Vandenberg undoubtedly had 
political tinges to them. Governor Brann 
tried to wrest the United States senator- 
ship from Wallace H. White, Jr., partly 
with a contention that he and the Repub- 
licans in the Maine delegation at Wash- 
ington had managed the Quoddy cam- 
paign poorly. 

The Democrats actively supported the 
project in Maine, but the Republicans as 
a party did not. While the Democrats 
incorporated a Quoddy plank in their 
platform, the Republicans refused to do 

4* Ibid., July 10, 1935. 

_ 60 Ibid., Sept. 12, 1935. 

#1 June 1, 1936. 
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so. However, the Maine Senators, Con- 
gressmen, Governors, and many members 
of the state legislature gave their support 
to the project. Some frankly considered 
it “pork barrel” legislation and felt that 
Maine should come in for its share. 

President Roosevelt, regardless of his 
political aspirations in Maine, unques- 
tionably had a personal interest in the 
project, especially as an international 
undertaking. Although he could have 
completed it with relief funds had he so 
desired, on this occasion he insisted upon 
the sanction of Congress. It is also diffi- 
cult to determine whether his suggestion 
for a small experimental plant there in 
1939 was motivated by political aspira- 
tions in Maine, or a desire to see a concept 
which had interested him from its origin 
materialize as an experiment. By 1939 it 
must have been clear to the President and 
the Democratic political strategists that 
Quoddy was not a vote-getter outside of 
Washington County. 

It would, of course, be an unwarranted 
oversimplification to conclude that the 
Quoddy proposals were merely part of a 
move to build up party strength. That 
was important, but by no means exclu- 
sive. There is always the necessity of 
determining whether a public works pro- 
posal should be undertaken, and under 
what conditions through the process of 
policy making which at some point in the 
democratic process includes ultimate 
popular consent. With its manifold ac- 
tivities, Congress is forced to seek guid- 
ance from special sources—independent 
regulatory commissions, investigatory 
commissions, President’s staff agencies, 
and political and pressure groups; or 
grant wide discretionary powers to ad- 
ministration agencies. 

To date, the commissions which have 
studied Quoddy have given either un- 
favorable reports or only mildly enthusi- 


astic recommendations on it. The Fed- 


eral Power Commission consistently has 
been opposed to the All-American project 
(the only one it has investigated) on the 
basis of economic infeasibility; the in- 
vestigatory commission in Maine and 
some of the newspapers and political lead- 
ers have stressed the pork barrel aspects. 
Congress was interested in the former 
but was unimpressed with the latter. 
Probably the most favorable report was 
the Hunt Report which recommended 
Quoddy because of its social value. Re- 
gardless of the validity of the charge that 
this was a “packed” committee, note 
should be made that it was a report to an 
administrative agency, not to Congress. 
Although Congress appropriated the re- 
lief money, it was, nevertheless, largely on 
the basis of administrative action that 
construction work at Quoddy was started 
and stopped. President Roosevelt’s per- 
sonal interest in the project gave it a 
boost in the administrative stage. He 
even recommended to Congress that 
money be appropriated for its construc- 
tion, but he was unwilling for Quoddy to 
be continued on the basis of administra- 
tive discretion. 


At the start Quoddy fitted into the re- 
lief picture admirably. When the Ad- 
ministration was looking for relief projects 
and was showing interest in power de- 
velopment, it was to be expected that the 
pressure group with a ready plan would 
get a hearing. To be sure, the merit of 
the project was not thoroughly investi- 
gated, but it had possibilities in economic, 
social, and experimental values. With no 
other plans available to solve the acute re- 
lief problem in the area and the cheapest 
form of relief— the dole—generally un- 
acceptable, it was logical for those ready 
with a plan to be given a chance. It 
could be started as a relief project, and in 
the meantime be given an opportunity to 
prove its economic worth. If its friends 
could show cause for its construction. be- 
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yond the relief stages, then it should be 
for Congress to authorize its completion. 

There was some opposition to the 
Quoddy project in Maine. It was a New 
Deal, Democratic measure, frequently 
revived in Maine before elections. It 
was sometimes attacked for political 
reasons, sometimes because of skepticism, 
and probably more often because of a 
belief that there was no market for the 
power at that time. 

Many cf its staunchest adherents be- 
lieved its completion meant the influx of 
capital in a needy area. They were 
organized into a vociferous pressure 
group, and eventually won over to their 
side a large number of skeptics—people 
who doubted the economic validity of the 
project but who felt that Maine should 
obtain its share of the grants from the 
Administration in Washington. ‘That 
Maine should get its share otf the spoils 
was the main contention of the Maine 


Quoddy Commission: 


“Your Commission, however, desires to 
base its main contention on the fact that the 
Quoddy project would be of great benefit to 
the people of the state of Maine. Maine 
people have always been independent, hard- 
working, frugal, self-reliant; their philosophy 
is based on the idea that every man should 
produce the wealth of which he was capable 
by industry and ingenuity; that he should live 
frugally and keep out of debt; that he should 
be self-supporting and independent. That 
attitude sull prevails; but the people of 
Maine realize that conditions in the economic 
world have greatly changed and that Maine 
alone cannot prosper cut off from the central 
energizing power of the government. Maine 
has always been in the eddy of the national 
stream little affected by the tides of adversity 
and prosperity until the past few years. Since 
1929 Maine has been watching other parts of 
the country receive very large sums from the 
federal government for flood control, irriga- 
tion control, power projects, and other pur- 
poses in the West and South. Today, per- 
haps with typical Yankee shrewdness, Maine 
feels that it is about time that she receive a 





82 Op. cil., p. 5. 


modest portion of the vast sums that seem to 
be available, to be expended within her 
borders on a project that the majority of the 
people of the State believe will give great 
renewal to the industrial and agricultural life 
of Maine and will rehabilitate one of the most 
hard hit regions of the whole country.” * 


Quoddy’s Future 


The conclusions of the Federal Power 
Commission and the future possibilities 
of Quoddy were stated thus: 

“‘Passamaquoddy tidal power cannot com- 
pete successfully at this time with river hydro- 
electric power potentially available in the 
State of Maine, or with power from mod- 
ern, efficient steam-electric plants. 

“Tidal power, while not economically 
feasible of development at this time, possesses 
certain distinct advantages over other sources 
of powcr, the water supply being thoroughly 
dependable and always definitely predict- 
able, with head limitations definitely known. 
Unaffected by droughts, floods, or ice jams, 
the tides provide the most dependable and 
most permanent known source of power. As 
high-grade fuel prices increase concurrently 
with expanding power markets in the north- 
eastern states and contiguous Canadian terri- 
tory, the development of tidal power will, at 
some time in the future, become economically 
feasible and desirable. 

“The fact that the development and utiliza- 
tion of tidal power is contraindicated at this 
time should not preclude thorough explora- 
tion of the possibilities of a large international 
tidal power project at Passamaquoddy by the 
Governments of the United States and Can- 
ada. 

“The undeveloped water powers of Maine 
are clearly indicated as the source within 
that State from which large blocks of addi- 
tional power should be obtained, as needed, 
in the immediate future. The cost of steam- 
electric power does not compare favorably 
with the estimated cost of power obtainable 
from the more desirable and undeveloped 
water-power sites in the basins of the Penob- 
scot and Kennebec Rivers.”® 


The conclusion that additional power 
for the immediate needs of Maine could 
be more cheaply obtained from the rivers 
than from the All-American Quoddy 


40. op. ait. p. 37. 
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project was unanswerable at that time. 
The potential value of the All-American 
Quoddy project in the future may de- 
pend upon two additional factors not 
yet considered. One is the importance 
of saving fuel in the future, and the other 
a possible need for relief projects in 
Maine. 

After the development of cheap power 
on the rivers in Maine, there might be a 
need for Quoddy power in the Massachu- 
setts area now so largely supplied by 
steam. Not only the cost factor of coal 
and oil, but perhaps the need for con- 
serving these resources for other purposes 


would be paramount. If so, the develop- . 


ment of Quoddy power and its trans- 
mission to those areas would be more than 
a matter of cost. 


When it is suggested that the cost of the 
Quoddy project may be of secondary im- 
portance in the future, this assumes an- 
other scheme of values in which the 
present financial expense is less than other 
expenses and values which would be in- 
volved if the work were not undertaken. 
It would be wise to consider Quoddy in 
its proper perspective—as part of a state 
or regional natural resources policy. The 
Natural Resources Committee, for ex- 
ample, has indicated that each source of 
energy affects the others.54 They are 
interdependent variables, and a policy 
for any one energy resource will affect its 
relative position with the others. In a 
war economy, particularly, it becomes 
necessary to save coal and oil for more 
specialized purposes. Hence expensive 
hydro or even tidal power might be 
justified for a long-range defense pro- 
gram. Relief aspects, likewise, might be 
involved. 

The extent to which expensive power 
projects can be justified on the basis of 
relief is largely a matter of opinion. 





“Our Energy Resources, National Resources Committee 
(Washington: 1939). p. 30. 


Sometimes, however, projects which ordi- 
narily would be uneconomical become 
justified as work relief projects because 
the country would be better off with the 
development and jobs than with unem- 
ployment and its demoralization. Bauer 
and Gold concluded that if a project can 
be developed completely and produce 
power at six mills or less per KWH, it 
may be regarded as a financially justified 
undertaking.*5 Beyond six mills it be- 
comes dubious except under special cir- 
cumstances. ‘The two-pool All-Ameri- 
can Quoddy project under federal or 
state financing was estimated to provide 
power at 6.65 mills per KWH which 
would put it just beyond the limit of 
justified projects on this standard. The 
authors suggested, however, that no 
hard and fast rules can be laid down. 
The importance of hydro-electric power 
in the economy of Maine and New 
England in the future will determine 
what marginal projects are necessary. 
If the recent drought conditions should 
continue with intermittent regularity, 
hydro-electric power developed on the 
Maine rivers might be so unreliable that 
resort will be necessary to the most de- 
pendable and most permanent source of 
power known—tidal power. 

Despite the lack of sufficiently reliable 
data at present to ascertain with any de- 
gree of accuracy the cost per unit of 
power on an international tidal power 
project, both President Roosevelt and 
Dexter P. Cooper claimed that this would 
produce much low-cost energy. Col. 
Fleming estimated the international proj- 
ect could produce power at two mills per 
KWH. §¢ 

A report that the New Brunswick fish- 
ing industries have declined in recent 
years was interpreted by State Senator 
Clarence B. Beckett to mean that opposi- 


86 John Bauer and Nathaniel Gold, The Eleetric Power In- 
dustry (New York: 1939), p. 38. 
56 Eastport Sentinel, March 16, 1938. 
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_ tion to Quoddy by fishing interests would 
probably be withdrawn if a treaty be- 
tween the United States and the Do- 
minion of Canada were broached.5’ 
Whether or not this might be done as 
part of a greater St. Lawrence project, or 
whether or not both countries would 
hesitate to invest in a huge project at such 
a vulnerable spot as Passamaquoddy Bay 
in time of war is unpredictable. 
Quoddy’s future depends upon its 
ability to produce power more cheaply 
than potential developments on the 
Maine rivers; unless, of course, national 
defense, conservation, and relief should 
necessitate government subsidy for non- 
liquidating power projects. It is agreed 
that Maine and New England need more 


87 Portland Press Herald, Feb. 1, 1939. 

58 The International Joint Commission has jurisdiction 
over territorial waters and other matters between the United 
States and Canada. Its administrative jurisdiction is well 
analyzed in C. J. Chacko, The International Joint Commission 
Between the United States of America and the Dominion of Canada. 


power, and that pork barrel legislation is 
not conducive to wise national policy. 
Then are strong assertions that the United 
States and Canada jointly can produce 
very cheap power under Cooper’s interna- 
tional plan. Since the Federal Power 
Commission’s report labelled the All- 
American plan marginal, the next step 
in Quoddy’s history will depend upon the 
outcome of further study by the two 
governments through the International 
Joint Commission®*® as to the interna- 
tional project’s economic feasibility and 
political desirability. Such information 
is imperative. The conditioning factors 
are so dynamic that they may be modified 
in the years to come. 

(New York: 1932). There is a valuable but uncritical 
chronology of Quoddy by C. Frank Keyser, Legislative 
Reference Service, Library of Congress, May 10, 1948. The 
Quoddy bill, H.R. 5821, was introduced by Mrs. Smith of 
Maine on March 11, 1948. It is expected that a revised 


measure will be submitted in January 1949. Portland Press 
Herald, July 7, 1948. 
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The Case for the Common Carrier in Truckingt 
By WILLIAM A. SPURR* 


ONTRACT motor carriers handle 
as much or more of the nation’s inter- 
city freight than do common carriers. 
This, surprising as it is, apparently is due 
in part to the ease of obtaining permits, 
as compared with certificates, and the 
operating advantages that contract car- 
riers enjoy over common carriers in being 
less stringently regulated by law. Yet it 
would seem better public policy for regu- 
latory commissions to encourage common 
carriers since, like the railroads, they 
serve the whole public on regular sched- 
ules, at fixed rates, and are subject to 
closer control by law. Common carriers 
may be encouraged by issuing certificates 
of public convenience and necessity more 
readily where needed, or by regulating 
contract carriers more in line with com- 
mon carriers, such as in the issuance of 
permits, rate regulations, requirements 
for insurance bonds, fees, and taxes. 
In order to evaluate the functions of 
the common carrier in trucking, this 
study compares the merits of common 
and contract trucking and rail service in 
meeting the growing need for freight 
transport service, and forecasts these 
needs over the next twelve years. It 
begins with the basic criteria that de- 
termine the issuance of certificates of 
public convenience and necessity by 
public utility commissions, since these 
criteria cover the principal economic 
aspects of common carrier operation 
recognized by law. The findings are 
summarized below. 
I. Certificates of public convenience 
and necessity have been granted or with- 


tI am indebted to W. Y. Blanning, Director, Bureau of 
Motor Carriers, I.C.C., P. T. Beardsley of American Truck- 
ing Associations, Professor Eliot Jones of Stanford University, 
Lloyd Swayne, President of Associated Freight Lines, and 


held chiefly because of: (1) fitness of the 
applicant (not considered here); (2) rela- 
tive merit of the service and its effect on 
competing rail and motor carriers, and 
on highway traffic; and (3) the present 
and future need or “necessity” for the 
service. 

II. As to the effect on rail carriers, 
trucks have competed successfully with 
railroads for many years in the transport 
of valuable, light, short-haul, and less- 
than-carload merchandise, though they 
have not taken over any major part of 
total rail freight. Limited competition 
between trucks and railroads appears to 
benefit the public by improving service. 
At any rate, the certification of motor 
carriers has little effect on the traffic 
volume of railroads since, if certain types 
of goods move most economically by 
truck, they will continue to do-so by con- 
tract or private carrier, even in the ab- 
sence of common carrier service. 

Regarding the effect of common car- 
rier service on competing motor carriers, 
it is significant that contract carriers haul 
as much or more inter-city tonnage than 
do common carriers because of basic ad- 
vantages to the carrier (rather than to 
the public) of the contract type of opera- 
tion. This view is supported by the fact 
that in California, where permits for con- 
tract operation are issued very freely as 
compared with certificates, contract car- 
riers predominate much more than they 
do elsewhere. Yet common carrier serv- 
ice is believed to serve the whole pub- 
lic better, for reasons given in part II B. 

Limited competition is desirable, but 
competition among contract carriers ap- 


Reginald L. Vaughn, attorney, for aid in preparing this 


study. 
* Professor of Business Statistics, Stanford University. 
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pears to be excessive in some regions. 
The degree of competition desirable 
among common carriers may be inferred 
from a survey of eight typical overnight 
routes regulated by the Interstate Com- 
merce Commission. These routes were 
served by an average of seven common 
carriers. 

The effect of common carrier service 
on highway traffic appears to be minor, 
since: (1) its volume is small compared 
with that of total traffic; (2) it operates 
week-day nights when general traffic is 
light; and (3) if goods move economically 
by truck, they will move by private or 
contract carrier even in the absence of 
common carrier service. 

III. The growth in the “public con- 
venience and necessity” for truck service 
has been phenomenal. The current vol- 
ume of inter-city motor ton-miles is 4.3 
times that of the prosperity year 1929, 
according to the index presented here, as 
compared with 1.7 times for all freight 
carriers combined. 

Finally, the future public need for 
motor freight service has been projected 
ahead to 1960 by relating transportation 
demand to forecasts of total production. 
Population forecasts were first combined 
with estimates of employment, the declin- 
ing trend in working hours per week and 
the rise in rea] output per man-hour to 
produce past and future estimates of total 
production of goods and services for the 
century 1860 to 1960. Production is ex- 
pected to gain substantially over the next 
twelve years despite cyclical recession 
from current boom levels. The resulting 
forecast of freight demand in 1960 is 
nearly five times that of 1929, even on the 
the conservative assumption that trucks 
make no further inroads into rail traffic. 


1 Interstate Commerce Act, Part II, Section 207. 
2 Stuart Daggett, Principles of Inland Transportation, 3rd Ed. 
(Harper: 1941), p. 634. See also “Certification of Motor 


It is believed that this rapidly growing 
public need for motor freight service may 
be best satisfied by the further develop- 
ment of well-regulated common carrier 
service, as it has been for railroads. 


I. The Basis for Granting Certificates 


There are three broad factors that have 
generally been considered by the Inter- 
state Commerce Commission and by 
state commissions in granting or with- 
holding certificates of public convenience 
and necessity for common carrier opera- 
tion. First is the question whether the 
applicant is “‘fit, willing, and able 
properly to perform the service proposed 
and to conform to the provisions of this 
part and the requirements, rules, and 
regulations of the Commission there- 
under.”! Second is the relative merit of 
the proposed service, and its effect on 
competing rail and motor carriers. This 
will be taken up in Part II. Third is the 
past and future growth in the public need 
for the service—covered in Part III. 

In considering the first factor, the 
Interstate Commerce Commission has us- 
ually investigated: (1) the successful ex- 
perience and efficiency of the applicant, 
(2) his financial responsibility, and (3) 
the equipment, facilities and service to be 
off ered.? 

The state commissions, too, have en- 
deavored to protect the shipping public 
against irresponsible, inadequate and ex- 
pensive service, and the investor against 
the loss of capital in enterprises which 
have no reasonable prospect of success.’ 
Motor service can be started with very 
little capital or experience. Regarding 
contract carriers, the Railroad Commis- 
sion of California reported that: 


“Lack of proper financial strength, experience 
in and knowledge of truck transportation 
have resulted in over two-thirds of the 





Common Carriers by the Interstate Commerce Cx 





sion” II, J. J. George and J. R. Boldt, Jr., Journal of Land & 
Public Utility Economics, 1941, pp. 196-206. 


3 Bridge Bus Lines Corporation, Application, 40 California Rail- 
road Commission, 542, 553-554 (1937). 
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carriers licensed being out of business within 
one year, only to be followed by others who 
drop out of the field within a similar period.”’4 


While the applicant himself is an im- 
portant consideration, this report cannot 
of course evaluate the individual merits 
of carriers, but rather will consider only 
the other general factors described below. 


II. Merit of Additional Common Carrier 
Service and Its Effect on Existing Rail 
and Motor Carrters and on High- 


way Traffic 


This factor is of major importance since 

the Interstate Commerce Commission 
recognizes an obligation to protect exist- 
ing carriers in order to maintain a degree 
of stability among them sufficient to in- 
sure efficient service to the shippers. 
“. . . the maintenance of sound economic 
conditions in the motor-carrier industry 
would be jeopardized by allowing new opera- 
ators to enter a field in competition with ex- 
isting carriers who are furnishing adequate, 
efficient, and economical service.”’® 


It is clear, however, from an examina- 
tion of cases in which certificates are 
sought, that if the operations of the 
applicant will provide a better or more 
suitable service than is provided by exist- 
ing carriers, whether rail or motor, the 
Commission will not hesitate to authorize 
competitive service, notwithstanding the 
adverse effect it may have on existing 
carriers. The question of what type of 
carrier provides a “‘better or more suit- 
able service”’ will therefore be taken up, 
comparing first the merits of truck and 

‘State of California, Railroad Commission, Annual Report, 
1945-1946, p. 134. 

‘Clark, 1 M.C.C. 445 (1937), at p. 448, citing C. & D. 
Oil Co., 1 M.C.C. 329 (1936). See also Hypes Extension, 16 
M.C.C, 543, 544 (1939). This principle has been repeatedly 
cited by the Commission, according to Mr. W. Y. Blanning 
(letter of April 23, 1948). 

6 See Bowles, 1 M.C.C. 589, 591 (1937) and Brady Transfer, 
23 M.C.C. 767 (1940), in which communities are said to be 
entitled to adequate service by motor vehicle as well as by 
rail; All-American, 18 M.C.C. 755, 776 (1939) and Airline, 


24 M.C.C. 117 (1940), in which it was pointed out that the 
advantages to those using the proposed service may out- 
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rail transport service and second the ad- 
vantages of common carriers versus 
contract carriers. 


A. Relative Merits of Truck and Rail 
Transport Service 


7. Types of Goods that Move by Truck. 
For many years trucks have competed 
successfully with railroads for certain 
types of transport, particularly, (a) for 
valuable, light merchandise, (b) for short 
hauls, and (c) for less-than-carload traffic. 
These types are discussed below: 

(a) The adaptability of trucks to haul- 
ing valuable, light merchandise has been 
frequently cited,’ and is shown by the fact 
that average revenues per ton mile of 
Class I motor carriers are about four 
times those of railroads, according to the 
Interstate Commerce Commission. ® 

(b) The principal advantage of truck 
service over rail transport for short hauls 
lies in the ability of the truck to furnish 
overnight service.* In fact, the optimum 
operating range of the truck is probably 
determined by the radius of overnight 
delivery:!° 


‘The practice of the larger trucking compan- 
ies is to operate their trucks over the road 
during the night when other traffic is com- 
paratively light. Truck-load shipments move 
direct from plant to consignees’ store door. 
Less-than-truck-load shipments move to the 
freight transfer station which the larger 
trucking companies maintain, where each 
shipment is trans-shipped to a small or local 
delivery truck . . . Less-than-carload ship- 
ments by rail require local motor truck de- 


weigh the disadvantages to existing service that may result; 
Kansas City, 28 M.C.C. 5, 21 (1941), holding that the public 
should not be deprived of an improved service merely be- 
cause it might divert traffic from other carriers; and West 
Coast, 41 M.C.C. 269, 290 (1942), and Mt. Hood, 44 M.C.C. 
535, 548 (1945), regarding authorization of an additional 
carrier where a monopoly existed. 

78 M.C.C. 287, 302 (1938). Also D. P. Locklin, Economics 
of Transportation, 3rd Ed., (Chicago: R. D. Irwin, 1947), 

689. 
R 81.C.C. Annual Reports and I.C.C. Statistics of Class I 
Motor Carriers. 

® Daggett, op. cit., pp. 93-94. 

10H. G. Moulton, The American Transportation Problem 
(Washington, D. C., Brookings Institution: 1933), p. 524. 
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livery . . . This procedure is time consum- 
ing.”’! 

(c) The advantages of trucks over rail- 
roads for hauling merchandise less-than- 
carload traffic in general have caused the 
diversion of the greater part of this traffic 
to the motor carriers. The Interstate 
Commerce Commission’s ratio of l.c.l. 
railway freight tonnage to potential 
tonnage based on production declined 
from 100% in 1928 (the base year) to 
37.6% in 1942 and recovered only to 
41.4% in 1944 (when wartime restrictions 
hampered trucking), since “‘this class of 
traffic [is] highly vulnerable to competi- 
tive forms of transport.”!? By 1946 the 
highway movement of freight between 
San Francisco and Los Angeles had be- 
come eight times that of the railroads’ 
overnight merchandise trains, to cite an 
extreme example. !* 

2. Reasons for Using Trucks. The prin- 
cipal reasons given by 35,468 shippers for 
using trucks, according to a 1934 survey 
were, in the order given: faster service, 
store door delivery and pick-up, cheaper 
total cost and more flexible or convenient 
service. A recent survey revealed the 
following reasons, again in order of im- 
portance: shorter transit time, lower cost, 
and less handling of freight with conse- 
quent reduced risk of damage.'4 Hence, 
while the railroads now offer pick-up and 
delivery service, trucks still offer ad- 
vantages in faster and cheaper service, 
particularly on short-haul merchandise 
traffic. 

According to the National Resources 
Planning Board: 


‘Merchandise business appears ill-adapted to 
rail haulage . . . It is clearly evident that 


R, W, Talbot, “Why Shippers Use Trucks,” Railway 
Age, Sept. 26, 1931, p. 485. 

12 Interstate Commerce Commission, Fluctuations in Rail- 
way Freight Traffic Compared With Production, November 1946 
(mimeo.), p. 17. 

13J. G. Hunter, Second Study Dealing with the Movement of 
Property . . .. State of California Public Utilities Commis- 
sion, Jan. 27, 1947, p. (d). 
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much of the less-than-carload business is 
handled at a substantial loss to the carriers 
. . . Not only have the costs been increased 
by the necessity of faster service and the pro- 
vision of pick-up and delivery service, but the 
traffic has been greatly diluted by the inroads 
of motor competitors, forwarders and other 
types of carriers.”!5 


The Interstate Commerce Commission 
reports that: 


In the recent general class rate investigation 
it was shown that less-than-carload traffic 
generally in all the territories is not bearing its 
proper share of the costs of transportation— 
in fact, excluding wartime loading, it is not 
yielding, on the average, its out-of-pocket 
costs plus constant expenses solely related to 
this traffic, plus the cost of collection and de- 
livery . . .7716 


3. Effect on Railroads. Despite the ad- 
vantages of motor transport for valuable 
short haul less-than-carload merchandise, 
however, trucks have not taken over any 
large part of total rail traffic. In 1946 the 
railroads hauled more than nine times as 
many inter-city ton-miles as did the 
motor carriers.!7 As to income, the non- 
passenger operating revenues of steam 
railways in the United States were nearly 
four times those of motor carriers of prop- 
erty in this year, according to Interstate 
Commerce Commission reports on car- 
riers under its jurisdiction.‘* Much of 
this motor transport is, of course, non- 
competitive with railroads. 

Nor has motor transportation been 
particularly profitable in recent years. 
The operating ratios of Class I motor 
carriers of property averaged 95% in the 
pre-war years 1939-1941, then rose to 
99.8% under the wartime restrictions 

14 Federal Coodinator of Transportation, Merchandise 
Traffic Report, 1934, pp. 25, 293, and Association of Amer- 
ican Railroads, Transportation in America, (Washington, D. C. 
1947), p. 202. 

18 National Resources Planning Board, Transportation and 
National Policy (Washington, D. C., U. S. Gov’t Print. Off., 
1941), pp. 58-59. 

161, C. C. 60th Annual Report, Nov. 1, 1946, p. 40. 


171, C. C. 61st Annual Report, Nov. 1, 1947, p. 7. 
18 Jbid., pp. 6, 170. 
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of 1945, and dropped only to 96.4% in 
1946, according to Interstate Commerce 
Commission annual reports. On the 
other hand, the losses by railroads to 
motor carriers have been largely offset by 
the rise in traffic due to the rapid growth 
of general industry since 1932. 

The effect of truck development on 
existing rail carriers, therefore, has not 
been a major one, except in the merchan- 
dise less-than-carload category which has 
always been a minor part of rail traffic. 

4, Desirability of Competition. It appears 
to be good public policy to foster com- 
petition between trucks and railroads. 
The basic principle of limited competi- 
tion has been affirmed repeatedly by the 
regulatory authorities:!® 


‘So long as private profit remains the incen- 
tive for carrier service, competition in service, 
restrained within reasonable limitations, must 
also remain if the service is to be kept efficient 
and economical.” 


In the Far West, for example, com- 
petition with truck lines has led the 
Southern Pacific railroad to cut the time 
schedule on its merchandise run between 
San Francisco and Los Angeles from 
third morning delivery to overnight de- 
livery,?° to the public’s benefit. This 
advance in speed is comparable to that 
of the automobile over the horse and 
buggy. Rail rates have also been cut by 
competition”! to the benefit of the public, 
although to some detriment to the rail- 
roads themselves. 


Furthermore, federal and state govern- 
ments generally follow the policy of sup- 
porting smaller business,?? such as motor 


19Federal Coodinator of Transportation, Freight Traffic 
Report, 1935, Vol. I, p. 108. See also West Coast and Mt. 
Hood cases cited in footnote 6; Associated Transport, 38 M.C.C. 
137, 150-163 (1942); Illinois Greyhound, 38 M.C.C. 641 
(1942); Southwestern Greyhound, 39 M.C.C. 721 (1944); 
Greyhound Corp., 45 M.C.C. 83 (1946); and Eastern-Central, 
321 U.S. 194, 206 (1944). 

20J. G. Hunter, Study Dealing with the Transportation of 
Freight Traffic . . ., California Railroad Commission, May 
27, 1946, pp. 25-27; Second Study, op. cit., p. (c). 
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Carriers, to the extent that these concerns 
have a reasonable chance of success. 


5. Futility of Protecting Railroads 
According to Locklin:?* 


“There are two objections to the policy of 
denying certificates to motor carriers for the 
purpose of protecting the railroad. First, 
such a policy, if effective, deprives the public 
of a service that is often superior and some- 
times cheaper than rail service . . . The 
second difficulty ... is that it is largely 
futile. If common carriers and perhaps con- 
tract carriers are denied the right to operate, 
the shipper who has substantial and frequent 
shipments to make can perform his own trans- 
portation service . . . The railway is come 
peting with the highway, not simply with 
carriers for hire operating over the highway. 
Only the small shipper, who cannot afford to 
do his own trucking, is forced to patronize 
railways if certificates are denied to common 
carriers.” 


The certification of motor carriers, there- 
fore, has little effect on railroad traffic. 
If certain types of goods move most eco- 
nomically or rapidly by truck, they will 
continue to do so by contract or private 
carrier even in the absence of common 
carrier service. Competition between 
common and contract motor carriers ap- 
pears to be more sensitive to regulatory 
control than does that between trucks 
and railroads. 


B. Relative Merits of Common Versus 
Contract Carrier Service 


7. Comparison of Tonnage Hauled. Con- 
tract trucks on the road in 1940 out- 
numbered common carriers 1.2 to 1, 
according to highway checks in 34 
states.24 During the war, the mileage 


21R. B. Thompson, A Study Showing Development of Trucks 
. . « Truck Owners Association of California (San Francisco, 
mimeo., 1946), pp. 30-32. 

22Committee for Economic Development, Meeting the 
Special Problems of Small Business (Chicago: 1947). 

231. P. Locklin, Economics of Transportation Revised Ed. 
(Chicago: Business Publications, 1938), p. 809. 

2 Association of American Railroads, Regional Research 
Department, Eastern-Southern Region, State Highway Plan- 
ning Surveys (N. Y.: mimeo., 1940), Table 2. 
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certified by the Office of Defense Trans- 
portation for all contract carriers ex- 
ceeded that for intercity and local com- 
mon carriers combined, though the com- 
mon carriers consumed more fuel.?> In 
the future, the proportion of total motor 
traffic handled by common carriers may 
decline below the pre-war level, accord- 
ing to a 1947 estimate.?® 

In certain regions, however, contract 
carriers have a much greater advantage 
than shown above. Between San Fran- 
cisco and Los Angeles, for example, con- 
tract cairiers outpull common carriers 
about 5 to 1 both in total tonnage and in 
general commodity traffic, according to 
road checks conducted in 1946.?7 

2. Advantages of Contract Carriers. It 
would appear, therefore, that contract 
carriers have an advantage over common 
carriers on the average, throughout the 
country, and that in California, at least, 
they have nearly eliminated common 
carriers. ‘The chief reasons why contract 
carriers carry as much or more tonnage 
than do common carriers generally 
throughout the country are: 


1. They need not offer general service. They 
can specialize on uniform, profitable truck- 
load traffic, perhaps leaving only the less 
profitable small-package business for the 
common carrier. 

. They can wait for a full load, whereas com- 
mon Carriers often must make trips partly 
empty. 

. They can use any route, and therefore can 
sometimes achieve greater speed in de- 
livery on off-route destinations. 

. They need maintain no terminal facilities. 

. They are not held to any maximum rates. 

. No insurance bond is required in some 
states. 

. State fees and taxes are lower. 

. No reports are required by state commis- 
sions for Class Il-and III contract carriers. 

28 Office of Defense Transportation, A Review of Highway 

Transport and Transit Industries During the War, Nov. 30, 1945, 

. 150. 

26 Association of American Railroads, Transportation in 

America (Washington, D.C., 1947), p. 307. 1.C.C. statistics 

of Class I carriers are misleading in this respect, since smaller 

concerns and intrastate carriers are excluded. 
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9. Less capital is required to become a con- 
tract carrier than a common carrier. One 
truck is sufficient. 28 


On the other hand, the chief reason for 
the much greater preponderance of con- 
tract carriers over common carriers in 
California, as compared with other re- 
gions, seems to be the relative ease of 
securing permits. Since the war the 
California Railroad Commission has been 
deluged with a flood of applications for 
permits, nearly all of which have been 
granted. According to the Commission’s 
Annual Report for 1944-45 (page 120): 
“It is mandatory upon the Commission 
to issue permits to all new applicants.” 

In contrast, no certificates of public 
convenience and necessity have been 
issued for common carrier service for the 
transportation of general commodities 
between San Francisco and Los Angeles, 
the state’s two principal industrial areas, 
since 1933. The two common carrier 
groups in the field since then?® have 
apparently not had the facilities and 
service to compete with the contract 
carriers since the latter have taken over 
five-sixths of the traffic, as noted above. 

Because of the advantages outlined 
above, contract carriers are able to render 
the public an invaluable service, particu- 
larly in transporting special types of com- 
modities over irregular routes. Many of 
the particular benefits of contract opera- 
tion, however, accrue to the companies 
themselves, rather than to the public, and 
thus enable them to compete successfully 
with the common carriers. 

3. Advantages of Common Carriers. On 
the other side of the picture, common 
carriers offer certain important advan- 

27 J. G. Hunter, Study of May 27, 1946, op. cit., Tables 1 
and 2; Second Study of Jan. 27, 1947, op. cit., p. 16, Table 
A-12 Sheet 3. 

28 See D. P. Locklin, Economics of Transportation, Rev. Ed. 
op. cit., pp. 811-812, also 3rd Ed. op. cit., pp. 730-732 for 
further discussion. 


29 (a) Valley Express Co. and (b) California Motor Ex- 
press-Coast Line Express. 
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tages to the public, particularly in the 
haulage of general commodities over 
regular routes, which advantages seem 
to justify their encouragement by regu- 
latory commissions: 


1. The major public benefit of common 
carriers is that they serve the whole public, 
including small business generally, which 
the state has an interest in aiding.*° 


“Contract operators tend to concentrate on the traffic of 
large shippers who can provide a substantial volume of 
business. In the absence of common-carrier service, the 
mall shipper is therefore at a disadvantage, for it is often un- 
economical to provide his own transportation.” #! 


2. They accept nearly all types of commodi- 
ties, including less-than-truck-load lots of 
small size. 

. They operate on regular schedules, as the 
railroads do, thus enabling the small 
shipper to plan his operations ahead. 

. They maintain terminal facilities. 

. They must adhere to the rates filed, un- 
like contract carriers, (who are held to 
minimum but not maximum rates). This 
stability of rate structure benefits shippers 
since many business transactions involve 
calculations based on estimated future 
freight rates. 

. They pay higher fees to the state. 

. They are subject to closer scrutiny and 
control by the regulatory commission, 
which is a protection to the public.” 


The Interstate Commerce Commission 
has reiterated the principle of supporting 
common carriers for some of the above 
reasons: 


“The underlying purpose is plainly to pro- 
mote and protect adequate and efficient 
common carrier service by motor vehicle in 
the public interest, and the regulation of con- 
tract carriers is designed and confined with 
that end in view.’ 


30 Committee for Economic Development, of. cit. 

31 T, C. Bigham, Transportation (New York: McGraw Hill, 
1946), p. 138. 

32 Advantages 3 to 7 are cited in Locklin 3rd Ed., op cit., 
pp. 701-702 and Hunter’s study of May 27, 1946, op. ctt., 
pp. 2, 30-31. 

33 Contracts of Contract Carriers, 1 M.C.C. 628, 629 (1937): 
See also Filing of Contracts by Contract Carriers, 20 M.C.C. 8» 
11 (1939) and Mew England Motor, 30 M.C.C. 651, 661-665 
(1941). 

34 Gollock, 1 M.C.C. 161, 165 (1936). Specifically, com- 
mon carriers should be protected against the needless com- 


Again, 


‘Common carriers, since they undertake to 
serve the general public, should be protected 
against contract carriers who take the cream 
of the traffic and thus make it difficult for the 
common carriers to continue their broader 
operations.” 4 


The need for encouraging common 
carriers is illustrated by California’s di- 
lemma, where most of the inter-city 
traffic is handled by a large number of 
small contract carriers rather than by a 
few larger ones. According to road 
checks in 1946, the 18 leading contract 
carriers and the two common carriers to- 
gether moved only 40% of the total 
traffic between Los Angeles and San 
Francisco.’ Speaking of contract car- 
riers generally, the California Railroad 
Commission reported that:*6 


“Over 70 per cent of the applicants have 
never before engaged in for-hire operations 
in California . . . The records show that well 
over 60 per cent of the permittees licensed will 
be out of the trucking business within a year. 
It is our opinion that many of the applicants 
for permits lack proper educational back- 
ground, are in poor financial condition and 
do not have any true comprehension of the 
responsibilities of a public carrier.” 


It would seem to be good public policy, 
therefore, to issue certificates more read- 
ily and permits more sparingly, according 
to California’s experience. 

4, Degree of Competition Desirable. If the 
encouragement of common carrier service 
is in the public interest, therefore, just 
what degree of competition is desirable 
among these carriers? The law reveals 
only that the principle of /imited competi- 
tion is well accepted, and that certificates 


petition of, but should not be promoted at the expense of, 
contract carriers. See Raymond Bros., 22 M.C.C. 427 (1940); 
Petroleum Products, 32 M.C.C. 453 1942(); United Parcel Service, 
43 M.C.C. 689 (1944); Williams Brothers Corp., 44 M.C.C. 557 
(1945); and National:-Izansportation Policy, enacted Sept. 18 
1940 (U.S. Code Title 49, note preceding Sec. 301). 

a8 J. G. Hunter, May 27, 1946, op. cit., p. 22. 

36 Annual Report, 1944-1945, p. 120. 
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are properly denied when they might re- 
sult in excessive or injurious competition. 
As a measure of the degree of competition 
considered desirable, the policy of the 
Interstate Commerce Commission may 


be cited for a group of eight cities selected 
as being of from 600,000 to 2,000,000 
population, separated by overnight, inter- 
state runs of from 300 to 500 miles. The 
results are shown below: 


An AVERAGE OF SEVEN ComMON CARRIERS CONNECT MEDIUM-SIZED CiTIEs SEPARATED BY OVERNIGHT 


Runs?? 





Combined 
Population 
of Cities 
Served, 1945 
(Thousands) 


Trucks 
Registered 
in both 
Cities, 1946 
(Thousands) 


Highway 
Distance 
Apart 
(Miles) 


Number of 
Common 
Carriers 

Connecting 





Baltimore—Buffalo 
Baltimore—Cleveland 
Boston-Buffalo 
Buffalo-Washington, D. C 
Cleveland—Washington, D. C 
Milwaukee-St. Louis 
Minneapolis—Milwaukee 
Minneapolis-Kansas City 


1,528 
1,797 
1,398 
1,448 
1,717 
1,431 
1,118 
1,115 


414 
355 
471 
455 
351 
395 
347 
471 


— 
Me WINAR ww 





1,444 


407 


| 


Average, 8 Routes...............ceeceees 

















While the above table shows that seven 
common carriers serve the cities listed, on 
the average, the Motor Carrier Directory 
and Routing Guide reports that some of 
these carriers are certificated only one 
way, so the average round-trip service is by 
six carriers. While this number of com- 
mon carriers is not necessarily an opti- 
mum one, nevertheless it may be of 
interest as the actual number the federal 
commission has certificated on such routes 
under its jurisdiction. Of course, many 
of these carriers were licensed under the 
“grandfather clause,”’ but the later certi- 
fication of any additional carrier on a 
given route would tend to cloth all exist- 


37 Population data as of Jan. 1, 1945, and truck registra- 
tions as of July 1, 1946 as compiled by R. L. Polk & Co. were 
taken from the Automobile Manufacturers’ Association’s 
Automobile Facts and Figures 1946-1947 (Detroit, 1947), pp. 
26-27. Highway distances are taken from a Conoco Mileage 
Chart. Numbers of common carriers were taken from the 
American Trucking Associations’ Motor Carrier Directory and 
Routing Gaide, Fall, 1946 (Washington, D. C.). 


ing carriers with ‘“‘public convenience 
and necessity.” 

This comparison covers only common 
carriers. Where there is but little com- 


‘mon carrier service, and where competi- 


tion among contract operators is already 
excessive, as in California, it is possible 
that the certification of additional com- 
mon carriers would actually decrease this 
competition rather than increase it. The 
entry in the field of larger, well-equipped 
common carriers offering general com- 
modity service to the whole public on 
regular schedule might replace some of 
the sporadic service now offered indi- 
vidual shippers by smaller contract opera- 
tors. The public benefits of this transfer 
are listed above. 


C. The Effect of Additional Common Carrter 
Service on Highways and on Highway Traffic 


This factor is sometimes considered by 
commissions in considering applications 
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for certificates of public convenience and 
necessity, but it appears to be of minor 
importance, since: (1) Common carrier 
trucks make up only about four per cent 
of total vehicular traffic;** (2) Truck 
traffic complements passenger traffic, in 
that: (a) trucks operate at night when 
passenger traffic is lightest;3* and (b) 
trucks operate weekdays, whereas pass- 
enger traffic is heaviest weekends. *° 

Since highways must be built for maxi- 
mum traffic loads rather than for average 
traffic, the operation of trucks on off- 
hours and off-days, as compared with 
passenger cars, increases the average 
utilization of highways and hence in- 
creases their efficiency in use. 

(3) At any rate, the question of the ef- 
fect of trucks on highway traffic and high- 
way wear does not seem to be pertinent 
here, since if goods move economically by 
truck, they will move by private or con- 
tract motor carrier if they do not move 
by common carrier. 


III. The Growing Need for Motor Transport 
Service 


This study so far has compared the 
merits of common carrier truck service 
with those of competing types under 
static conditions of traffic demand. In 
the present section, therefore, the growth 
in trucking is traced from 1929 to 1947 to 
show the extent of the present public 
“necessity” for this service. While the 
growth of total truck transport is con- 
trasted with that of rail and other carriers, 
no distinction is made here among the 
particular types of motor carriers, since 
the rise in the demand for total trucking 
facilities should indicate a corresponding 
rise in the need for common carrier serv- 

38 Estimated from 1946 total truck count as 18.3% of all 
vehicles in 48 states (Public Roads, March 1948, p. 44), with 
common carriers comprising 20 to 25% of total truck traffic 
Association of American Railroads, Transportation in America, 
(Washington, D. C., 1947), p. 307. 


39 J. G. Hunter, Jan. 27, 1947, op. cit., Appendix Tables 
A-4 and A-5 show hourly truck counts for 1946. 


ice itself. 

Finally, since the Motor Carrier Act 
of 1935 authorizes the Interstate Com- 
merce Commission to issue certificates if 
required by present or future public con- 
venience and necessity (Section 207) the 
demand for trucking service in the United 
States will be projected into the future. 
This forecast will be extended as far as 
1960, since the prerequisite estimates of 
national income cited in the next section 
are available to this date. The study of 
future needs is a logical one, since either 
certification or any other regulatory 
policy is effective only in the future. 

A. Past Growth, 1929-1947. The chart 
shows the spectacular growth of inter-city 
truck traffic since-1929, as compared with 
the more moderate rise in total ton- 
nage of all freight carriers (including 
railroads, air lines, water catriers and 
pipe lines as well as motor carriers). 4 


THE GROWTH OF MOTOR TRUcK TRANSPORTATION, IS29- 1947 
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4° Bureau of Public Roads, Report of a Survey of Traffic on the 
Federal-Aid Highway Systems of Eleven Western States (1930), pp. 
4-5; still valid today. 

“1U.S, Department of Commerce transportation indexes 
are used from Survey of Current Business, Sept. 1942, May 1943, 
Mar. 1944, Mar. 1945, Mar. 1946 and Feb. 1947 (p. 23), 
supplemented by recent estimates of the Automobile Manu- 
facturers’ Association. 
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Each series is plotted as index numbers 
based on its 1935-1939 average as 100 per 
cent, using a semi-logarithmic scale which 
shows similar rates of growth as parallel 
lines. 

The trucks’ most noteworthy gain over 
railroads came during the general col- 
lapse of 1929-1932, when truck ton-miles 
gained steadily. Over the following dec- 
ade of recovery trucks gained only slightly 
on other modes of transport, though they 
were again relatively immune from the 
1938 depression. During the war, truck- 
ing was limited by restrictions on gaso- 
line and equipment, but under the freer 
conditions of 1946 and 1947 truck 
tonnage boomed to an all-time high 
while other traffic remained below the 
war peak. The current volume of truck 
ton-miles is 4.3 times that of the pros- 
perity year 1929, as compared with 1.7 
times for all freight carriers combined. 
These figures of course show only the 
growth in the actual public use of truck 
service, and not the unsatisfied need aris- 
ing from inadequacy of trucking facilities 
or the dearth of regular common carrier 
service in some areas. 


B. Future Growth, 1948-1960. In fore- 
casting the future demand for truck trans- 
port, it is difficult to assess the extent of 
further gains over competing forms of 
service. For the long run, therefore, the 
conservative assumption is made that 
trucks will soon have taken over that 
proportion of total freight traffic that 
they are well adapted to handle. Their 
tonnage trend thereafter is expected to 
follow that of total traffic by all types of 
carriers. 


42 See 1.C.C. Bureau of Transport Economics and Statis- 
tics, Fluctuations in Railway Freight Traffic Compared with Pro- 
duction, Nov. 1946 (mimeo.). 

43 J. F. Dewhurst and Associates, America’s Needs and Re- 
sources (New York: The Twentieth Century Fund: 1947), 
p. 22. 

“Income data are from Survey of Current Business, July 
1947, National Income Supplement, and Jan. 1948. B.L.S. price 
indexes are corrected in 1941-1944 by E.E. Hagen in Review 
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7. Methods of Forecasting Production. 
The trend of total freight traffic tends 
to follow the general volume of industrial 
production and trade (barring extensive 
industrial decentralization), since nearly 
all goods must be transported by some 
type of carrier at every stage from the orig- 
inal producer to the consumer.*? If we can 
forecast production, therefore, we can infer 
what the demand for freight traffic will be. 

The best measure of total output is be- 
lieved to be “‘real”’ national income: 
*“On the whole, it appears more reasonable to 
rely on over-all measures of productivity 
(1.e., in terms of national income or gross 
national product) in projecting past trends 
rather than on indexes of productivity in 
specific industries or occupations that are not 
representative of the entire economy. ** 

The chart shows the Department of 
Commerce estimates of national income 
“deflated” by means of the Bureau of 
Labor Statistics Consumer Price Index 
(corrected for its own downward bias) in 
order to remove the effects of price 
changes.‘4 Total freight tonnage is seen 
to have followed real national income 
closely since 1929, and will probably con- 
tinue to do so in the future. _ 

2. Forecast of Total Production to 1960. 
Estimates of national income, deflated for 
price changes, have recently been pro- 
jected ahead to 1960 in an exhaustive 
study by the Twentieth Century Fund 
entitled, America’s Needs and Resources, 
published in May 1947. 

In this study, population is first fore- 
cast to 1960 on the “high fertility, med- 
ium mortality” assumptions of Thompson 
and Whelpton’s 1943 study,*® which now 
appear conservative.‘® The relative size 
of the labor force is then projected ahead 
at about 39 per cent of the population. 


of Economic Statistics, May 1945, and in 1945-1947 by W. A. 
Spurr. 

“ee National Resources Planning Board, Estimates of Future 
Population of the United States, 1940-2000, (Washington, D.C., 
U.S. Gov’t Print. Off., 1943). 

46P. K. Whelpton, Forecasts of the Population of the United 
States, 1945-1975, Bureau of the Census, 1947, p. 39f. 
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Anticipating ‘“‘full” employment, only 
five per cent of this force is assumed to be 
unemployed, as in the late twenties. 
Then the average length of the working 
week is expected to contract. Multiply- 
ing the number of employed by average 
weekly hours by 52 weeks gives estimates 
of annual man-hours worked in 1950 and 
1960. Finally and most significantly, 
output per man-hour is projected ahead 
at an increase of 18.2 per cent per decade, 
the same average rate as computed for 
the past century. Multiplying this aver- 
age output by total man-hours yields 
estimates of national income in 1950 and 
1960 at 1940 prices. 

Before using the Twentieth Century 
Fund forecasts of national income, how- 
ever, it was necessary to make three 
adjustments to them: 

(1) Estimates of past income were increased 
following a revision of national income data 


for the period. 1929-1946 published by the 
Department of Commerce in July 1947.47 

(2) The estimates were raised by using in- 
come in the postwar years now available, as the 
springboard for the forecast. The Twentieth 
Century Fund study had no postwar figures 
to work on, and hence had to use 1940 as a 
base, the war years being unduly inflated for 
this purpose. 

(3) The Fund seemed unduly optimistic in 
assuming that only five per cent of the labor 
force will be unemployed in the future, so this 
figure has been increased to 8 per cent (the 
average level from 1889 to 1926 according to 
Paul Douglas),** on the basis that the most 
probable future expectancy will be midway 
between prosperity and depression. 


The revised estimates are shown in the 
Table below. They are not far from the 
original ones, (America’s Needs and Re- 
sources, p. 23), but are more conservative 
in assuming average business conditions 
rather than “full” employment. This 
accounts for the decline in 1950 from the 
high prosperity level of 1946 and 1947. 
The 15-per-cent growth from 1950 to 


_‘T National Income Supplement to Survey of Current Business, op. 
cit, 


1960 reflects the expected gains in labor 
productivity more than population 
growth or any change in the business 


cycle. 
Revision oF NATIONAL Income Estimates 1940-1960 
(Billions of Dollars, 1940 Prices) 








% Increase 
(Col. 3 /Col. 2) 


Twentieth 
Century Fund Spurr 





at) 62.9 62.9 
77.6 81.3 
138.1 
122.1 
117.8 
122. 135.9 


3. Forecast of Freight Traffic Demand. 
The index of inter-city truck ton-miles 
shown in the chart may now be projected 
ahead to 1960 on the assumption that it 
will follow the trend of total production. 
While a slight decline is indicated by the 
income data between 1946 and 1950, 
freight traffic actually rose some ten per 
cent between 1946 and 1947 with the re- 
lease of wartime restrictions and the 
availability of new equipment. The 
assumed cyclical decline in business ac- 
tivity from the present high level might 
even benefit truck traffic further, because 
of the competitive advantage of lower- 
cost trucking over railroads in depression 
periods. The demand for trucking is, 
therefore, expected to rise further over 
the next several years, despite the slight 
decline in production indicated above. 
From 1950 to 1960, however, truck de- 
mand may be expected to increase more 
in line with the 15 percent gain in total 
production. By that time, the truck 
tonnage index of the chart should be well 
over 300, or five times the 1929 level. 

The future “public convenience and 
necessity” therefore will require con- 
sirably expanded trucking facilities of all 
types. The encouragement of common 
catriers, in particular, appears to be 
sound public policy in order to meet this 
anticipated need. 


48 Real Wages in the United States, 1890-1926 (New Yo-k: 
Houghton Mifflin, 1930), pp. 440, 460. 














Range Forage Conditions in Relation to Annual 
Precipitationt 
By MARION CLAWSON* 


HREE-FOURTHS of the western 

half of the United States is used 
largely for the production of range 
forage. For the most part, range forage 
production secured this vast area by 
default; that is, for lack of a more profit- 
able alternative use. 


“It supports with few exceptions only 
native grasses and other forage plants, is 
never fertilized or cultivated, and can in 
the main be restored and maintained only 
through control of grazing. It consists al- 
most exclusively of lands which, because of 
relatively meager precipitation or other ad- 
verse climatic conditions, or rough topog- 
raphy, or lack of water for irrigation, can- 
not successfully be used for any other form of 
agriculture.””? 


Chief among the factors which re- 
strict range land to the production of 
native plants for livestock forage is 


probably low annual precipitation. 
There are comparatively few range areas 
which will not produce more forage in 
a year of relatively high annual precipi- 
tation than in a year of relatively low 
annual precipitation. An unfavorable 
seasonal distribution of precipitation may 
render a relatively high annual total 
precipitation less effective, of course, but 
in the main it is total annual precipita- 
tion which dominates total forage pro- 
duction on any given site. If annual 
precipitation in many range areas were 
somehow to be permanently increased, 
other factors, such as growing season, soil 
depth, or soil fertility, might become 
limiting. Under present conditions, 


t Some of the clerical work on this study was performed 
by employees of the Bureau of Agricultural Economics and 
the author’s early work in this field was done while em- 
ployed by that agency. Neither the Bureau of Land Manage- 
ment nor the Bureau of Agricultural Economics should be 
held responsible for the viewpoints expressed herein. 


limited annual precipitation is the pri- 
mary or major cause of limited forage 
production on most range lands, and 
other factors are of secondary importance. 
These facts do not in the least deny the 
importance of conservative and sound 
range management to take full advan- 
tage of such moisture as does fall but, 
on the contrary, do reinforce the need 
for such management. 

Any attempt to deal quantitatively with 
the effect of annual precipitation upon 
range forage production is handicapped 
by the lack of suitable measures of forage 
production on range land. In the nature 
of things the forage produced is har- 
vested by livestock. The number of live- 
stock that can be supported upon a given 
area, or the amount of meat or other 
production from these livestock, can be 
used as one measure. Aside from the 
fact that the degree of utilization of 
available forage may differ between 
years or areas, livestock production is in- 
fluenced by many factors other than avail- 
bility of feed, and hence this measure has 
its shortcomings. There is often a con- 
siderable lag between the time grazing 
occurs and the time when the results in 
terms of livestock production show up 
which further limits this measure on 
seasonal ranges. Another attack on the 
problem is actually to clip or cut the 
plant growth from sample areas. Not 
all of the growth so cut may be usable by 
livestock, and the proportion may vary 
from one year to another. Moreover, 
such a method is expensive and has not 
been widely employed. 

* Bureau of Land Management, U. S. Department of the 
Interior. 


1 The Western Range, Senate Document No. 199, 74th 
Congress, 2nd Session,’ 1936. p. 2. 
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This article will make use of another 
measure of range forage production, the 
“range condition” figures collected 
monthly by the Bureau of Agricultural 
Economics. Seasonal movements of this 
index by states and regions, statistical dis- 
tribution of monthly indexes, regularity 
of change from month to month, relation 
of the index of range condition to annual 
precipitation, and the relation of the 
index of range condition to the indexes 
of livestock condition are considered in 
this article. It concludes with a brief 
discussion of the economic usefulness of 
the results obtained. 


Experimental Data 
Before considering the BAE range con- 
dition data, a brief review of some of the 
major experimental findings in this field 
will be useful. In the main, experimental 
work has dealt with limited areas and 


for too few years for wholly satisfactory 
statististical analysis. The relatively high 
cost of work in the field is undoubtedly a 


major factor. Experimental results are 
therefore more suggestive than conclu- 
sive. 

An early work in this field was USDA 
Technical Bulletin No. 409, April 1934, 
The Influence of Precipitation and Grazing 
upon Black Grama Grass Range, by Enoch 
W. Nelson. The studies on which it was 
based were made between 1915 and 1927. 
Part of the conclusions of the study were 
stated as follows: 


“The increase or decrease in the area of black 
grama from one fall to the next is influenced 
mainly by the vigor of the plants at the start 
of the current growing season, as reflected by 
the previous year’s or even by the previous 
summer’s precipitation. Current summer- 
seasonal rainfall has no significant effect on 
current change in plant density. Ordinarily 
one favorable growing season appeared to be 
necessary to restore the vigor of weakened 
plants before marked improvement in stand 
began. On the other hand, it is the rainfall 
during the current summer season which 
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largely determines the height growth during 
that season on the existing black grama 
stands.” 


An examination of data presented in the 
Bulletin shows a correlation of well over 
.9 (uncorrected for number of observa- 
tions) between height growth and pre- 
cipitation in the current summer. Ex- 
amination of the data presented in the 
Bulletin leads to a conclusion that the 
climatic factors affecting density are 
more complex than the foregoing quota- 
tion would indicate; deficiencies or sur- 
pluses of precipitation in several preced- 
ing years seem to leave their influence 
upon plant density. Elsewhere in the 
Bulletin the author concedes this also. 
By use of precipitation in several preced- 
ing years, the index of multiple correla- 
tion undoubtedly would be high. How- 
ever, such procedure seems unwarranted 
in view of the few years of record. The 
Bulletin presents no data on volume of 
forage produced. 

These results all apply to ungrazed 
lands. Forage production on conserva- 
tively grazed lands was equally great or 
greater, and the ranges recovered more 
rapidly following drouth. Heavy over- 
grazing reduced forage production 
greatly and greatly impaired the ability 
of the range to recover in favorable pre- 
cipitation years. 

Another major study in this field is 
USDA Technical Bulletin No. 600, 
February 1938, The Influence of Climate 
and Grazing on Spring-Fall Sheep Range in 
Southern Idaho, by G. W. Craddock and 
C. L. Forsling. The data presented in 
this Bulletin are for the 9 years, 1924 to 
1932 inclusive. Part of the conclusions 
are stated as follows: 

“The volume of forage produced varied from 
41 percent above to 33 percent below the 


9-year average, largely as a result of precipi- 
tation during the winter and spring season.” 


From data presented in the Bulletin, the 
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correlation between annual (October 1- 
Sept. 30) precipitation and number of 
sheep days of grazing per acie exceeded 
-75 (no correction for number of observa- 
tions) on conservatively grazed paddocks. 
Practically the same correlations are 
obtained if winter-spring rather than 
annual precipitation is used. For severely 
overgrazed paddocks, the relation was 
less close; the range progressively deteri- 
orated and the influence of a given 
amount of precipitation declined. Other 
climatic factors seem to have had only 
secondary or no influence upon forage 
production in the period studied, al- 
though a longer record might reveal 
significant influences. 

A third major study is North Dakota 
Bulletin 308, December 1941, Grazing 
Investigations on the Northern Great Plains, 
by J. T. Sarvis. This Bulletin reports 


upon experiments conducted from 1916 


through 1940. These experiments were 
conducted upon a different basis than the 
two previously described ones; forage 
production was here measured in terms 
of gains in animal weight, rather than in 
terms of plant growth or days of pastur- 
ing. Two-year-old steers, raised else- 
where than on the experimental range, 
were purchased each spring. They were 
sorted into groups as nearly alike as 
possible, and grazed on pastures at 
different rates of stocking. On the most 
heavily grazed pasture all the feed was 
consumed each year; on the more lightly 
grazed pastures some was left ungrazed 
in some or all years. Only on the most 
heavily grazed pasture, therefore, did 
gains in weight of animals grazed meas- 
ure forage production. Since breeding 
animals were not kept, the differences in 
rates of grazing obviously did not affect 
calf crop, death loss, etc.; and they obvi- 
ously were not cumulative in effect, be- 
cause new animals were bought each year. 


On the most heavily grazed pasture, 


the correlation between beef production 
per acre and annual precipitation was 
only .64 (uncorrected for number of 
observations). In 1916, the first year of 
the experiments, beef production was 50 
percent above that anticipated on the 
basis of precipitation alone. This was 
largely due to the unusually favorabie 
range conditions of 1914 and 1915, when 
the range was not fully utilized. In 1930, 
beef production per acre was only half 
that expected on the basis of precipita- 
tion. Apparently this was due in large 
part to a highly unusual seasonal distri- 
bution of annual precipitation. (Bulletin 
308 is not wholly clear on this point.) If 
these two years be omitted, the correla- 
tion exceeds .85. Other climatic factors 
seem not to have been dominant or major 
in their importance. As pointed out pre- 
viously, factors other than availability of 
forage influence meat production, even 
under the relatively simple conditions of 
these experiments. 

As far as the present author can learn, 
the previously discussed studies represent 
the earliest and longest records of this type 
available in the United States. Shorter 
or more fragmentary studies have been 
made in the past, and experiments now 
under way should in time yield records 
for a long series of years. For statistical 
analysis of the effect of annual precipita- 
tion upon range forage production, a 
record of at least 20, and preferably more, 
years is necessary. 

The three studies cited agree in show- 
ing the dominant influence of annual 
precipitation upon range forage produc- 
tion, while not denying the influence of 
other climatic factors also. Drawn from 
3 geographic areas—the southwest, the 
intermountain region, and the northern 
Great Plains—and from different forage 
types, these results are suggestive but not 
conclusive. Observations similar to these 
have been made in other countries, but 
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as far as the present author knows, no 
long series of quantitative data are avail- 
able. 


The BAE Range Condition Data 


Since October 1922 the Bureau of 
Agricultural Economics has collected 
estimates of “range condition” from its 
crop reporters in 17 western states. The 
same inquiry asked for information on 
the condition of cattle and calves, and of 
sheep and lambs. All condition figures 
are reported in “percentage points.” 
The following is the form used in Cali- 
fornia in February 1947, which is sub- 
stantially that used since the beginning 
of the inquiry:? 

“Report condition for your locality in percentage 

points 


The following guide is suggested; 100 per- 
cent and over represents an excellent condi- 
tion such as might be expected when nearly 
all circumstances are favorable, 90-99 very 
good, 80-89 good, 70-79 fair, 60-69 poor, 
50-59 bad, and 49 under very bad. 


1. Condition of all PASTURES AND 
RANGES, about February 1....—% 
2. Condition of all CATTLE AND 
CALVES, about February 1....—% 
De Condition of all SHEEP AND LAMBS 
about February 1....—%” 


The question immediately arises: 
what do the farmers and ranchers to 
whom this inquiry is sent interpret 
“range condition” and “livestock condi- 
tion” to mean, and what do they mean 
by “percentage points??? These are not 
easy questions to answer, but they are 
crucial. Some inferences may be drawn 
from the character of their replies. 

First of all, it is almost certain that 
“range condition” as used in _ this 
inquiry and as reported upon by farm- 
ers and ranchers is not the same thing 
as “range condition” of the range 


* Letter to the author from George A. Scott, Agricultural 
Statistician, California Crop and Livestock Reporting 
Service, June 11, 1947. 
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management specialist. By range condi- 
tion the latter means the relation be- 
tween the present productive capacity of 
a range and its potential capacity; con- 
dition changes slowly as a range slowly 
deteriorates or is restored, while forage 
production may vary sharply and quickly 
as weather factors dictate. Upon this 
concept, it is unthinkable that range 
condition would fluctuate several points 
from month to month, or seasonally, as 
the rancher’s variety of “‘range condition” 
will be shown to do. The rancher ob- 
viously has something else in mind; one is 
tempted to conclude that he means for- 
age production, but this idea needs 
further examination before acceptance. 

It is obvious also that the rancher’s 
scale of “percentage points” is a subjec- 


tive one, since neither the inquiry, nor 
literature commonly circulated, contains 
an objective definition and scale, capable 
of being applied by different persons with 


the same results. The subjectivity of the 
scale is not necessarily a drawback; the 
whole concept of crop condition is also 
and perhaps equally a subjective one, 
which has proved its utility. Two ques- 
tions may be asked, however: (1) is the 
scale and standard of comparison reason- 
ably constant, from month to month and 
from year to year, for any given rancher, 
or are his ideas of ‘“‘excellent,” ‘“‘very 
good,” “‘good,” “‘fair,” etc., unduly in- 
fluenced by his most recent experience; 
and (2) are the scales of different ranchers 
in the same state or in different states 
sufficiently alike so that valid compari- 
sons may be drawn among the resulting 
range condition figures? 

Records for the 24 years, 1923 to 1946 
inclusive, and for 17 western states, com- 
prise 4896 state-months of data. These 
may be analyzed in various ways, e. g.; fre- 
quency by months for all states combined 
or frequency by states for all months 
combined, especially. With only 24 
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years of record, the data cannot well be 
analyzed for each month for each state; 
differences would too likely be due to 
chance. 

About 40 percent of all state-months 
fall in the 80-89 range. (Table I) This 
conforms to the “good” category, as 
defined in the inquiry. Noticeable is the 
skew distribution of the entire frequency 
distribution. There are only 3 class in- 
tervals above the modal group, and 8 
below it. A range condition of over 100 
(“excellent’’) is relatively rare, achieved 
in only 2 percent of the state-months. 
There is clearly an upper limit to range 
condition, as ranchers use the term. 
There were almost as many state-months 
49 or below (“‘very bad”) and more be- 
tween 50 and 59 (“‘bad’”’). These latter 
were relatively farther below the mode, 
at least in percentage points, than were 
the best months above it. 

A similar skew distribution was found 
by months, as Figure 1 shows, for July 
and March. The distribution for these 
two months is remarkably similar except 
that the mode for July is about 1 % class 
intervals higher. Charts for other months 
show similar distributions, with inter- 
mediate modes. 

These results check with unpublished 
studies by the present author on livestock 
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production rates. Such ratios as calf 
crop, lamb crop, cattle and sheep death 
loss, and pounds of meat produced per 
animal in herd or flock, all seem to have 
skew distributions. It is hard to achieve 
results far above modal or typical re- 
sults, but unusually bad results will some- 
times occur. As a result, average per- 
formance over a long series of years is 
distinctly below typical or modal per- 
formance of most years. 

Table I and Figure 1 obviously are in- 
fluenced by conditions in the years for 
which records are available. If this was 
a typical sample out of the eternity of 
time, then the results represent what may 
be expected over a truly long period. 
The years from 1923 to 1946 included, in 
general, some fairly good years in the 
first third of the period, some very bad 
ones in the middle years, and some very 
good ones in the latter part of the period. 
At least all gradations of climatic condi- 
tions were included, but possibly not in 
proper proportions. 

By combining all months for each state, 
frequency distributions by states can be 
obtained (Table II). The states are 
grouped into “regions.” Because nat- 
ural conditions vary so greatly in the 
large western states, no grouping into 
regions is wholly satisfactory. Particu- 


TABLE I—Nvumser or Montus witH REPporTED RANGE ConprITION IN 17 WESTERN STATES COMBINED: 1923-1946 INCLUSIVE 
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larly troublesome are Wyoming and 
Colorado, each of which is roughly half 
Plains and half mountainous. They are 
included here with the Plains, because 
later parts of this analysis seem to indi- 
cate the range condition figures for those 
states more nearly resemble the compar- 
able figures for Plains than for other states. 
But this procedure leaves only three 
“mountain” states, which greatly under- 
states the importance of the great inter- 
mountain area. New Mexico is a partly 
plains, partly southwest, and partly 
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mountainous state. Arizona is partly 
mountainous and partly southwest state. 
These difficulties of classifying states into 
regions exist for any regional grouping, 
but the advantages of bringing neighbor- 
ing states into juxtaposition outweigh the 
nicety of a purely alphabetical grouping. 

Each state shows approximately the 
same skew distribution as the group of 
states, allowance being made for some 
irregularities and differences in modal 
points. This is illustrated by four states 
in Figure 2. Of those diagrammed, 
Oregon more nearly approaches a nor- 
mal distribution than any other. There 
is a general tendency for the distribution 
in each state to be skewed in the same 
way and to about the same degree. The 
modal group was 90-94 in 1 state, 85-89 
in 7 states, 80-84 in 8 states and 70-74 in 1 
state. These differences in modal group 
do not tell the full story of differences in 
frequency distribution, because of some 
irregularities in distribution. 

Median monthly indexes have been 
calculated for each month for each state, 
and are shown in Table III and Figure 3. 
These median monthly indexes vary rela- 
tively little from month to month. Six 
of the states had less than 7 percentage 
points difference between their lowest and 
highest monthly median; 7 had between 
8 and 10, and only 4 had 11 or more 
points. In a Great Plains state such as 
South Dakota the ranges are more or less 
uniform throughout the state in their 
seasonal production of range forage. 
New grass begins to grow in late April or 
May and usually remains green until late 
summer. It gradually dries and remains 
dry, though cured on the stem, through 
the winter. The amount of feed pro- 
duced, or even the amount available, 
varies greatly during the months of the 
year. In reporting a range condition 
index whose monthly medians vary rela- 
tively little, ranchers certainly could not 
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have meant the amount of feed produced of'sortu,  wontama WORTH DAKOTA 
or available by months. They applied 
some sort of normal seasonal standard 
and apparently reported deviations from 
it. In states where ranges have more 
definite seasonal limitations, as is true in 
all the mountain states, the monthly in- 
dexes may apply to different lands at 
different seasons. Thus, in Nevada, the 
index for July may apply to the higher sani Sr dane! entities 
mountain ranges and the index for en 
January to desert winter range. 

may account for some of the lack of 
seasonal variability in the monthly me- 
dian indexes. However, even here 
ranchers apparently applied some sort of 
normal seasonal variation as a corrective 
factor. 
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applied a seasonal corrective factor In the Great Plains, Mountain, and 
which largely but not wholly eliminated Pacific Northwest states, the index 
seasonal changes in the median index. rose in the late spring, usually reached a 
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peak in July, and fell off by September to 
about its level before the spring rise. The 
rise from 80 to 85 (low “good’’) in early 
spring to 85 to 90 (high “‘good’’) by mid- 
summer in the Plains states surely repre- 
sents only a small fraction of the increase 
in feed availability and production. 
Cattle on the range in this area would be 
on a bare maintenance level in early 
spring but would be gaining a pound and 
a half or more daily by June. In the 
southern Plains and Southwest, there was 
a tendency for range condition to decline 
in midsummer and to recover in the fall. 
In California, the peak was in the spring. 
The peak conditions generally coincide 
with maximum seasonal forage pro- 
duction, the low conditions with least 
seasonal forage production. 

Also noteworthy in Table III and 
Figure 3 are the differences in level of the 
index when the different states are com- 
pared. At the bottom is Oklahoma; the 
arithmetic mean of its twelve monthly 
medians is but 76.0 (“fair”). At the 
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top is Nevada, with 88.2 (“‘good,” almost 
“very good”). Should Oklahomans be 
considered pessimists because they rated 
the actual range condition so low? Or 
should they be rated as optimists because 
they considered normal so far above 
actual? Whether pessimists or optimists, 
why did they rate their range 12.2 per- 
centage points below Nevada for the 24 
years of record? It might be argued that 
these two rather remotely situated states 
had range conditions which averaged 
considerably different over these years. 
But North Dakota was at least 5 points 
below any neighboring or nearby state, 
and surely for a 24 year period its ranges 
were not this much below those of adja- 
cent states. California was also relatively 
low. 

A consideration of average changes in 
monthly medians leads to a consideration 
of the degree of uniformity of seasonal 
change from year to year. Tabulations 
were prepared, showing the number of 
years in which changes of given magni- 
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tude occurred from month to month for 
each state. The results are too detailed 
to be presented here in that form and, in 
any case, the frequency distributions are 
erratic because of the relatively small 
number of years in the available record. 
A simple summary has been prepared in 
Table IV. A great many changes in the 
index from month to month are relatively 
small, or are relatively small in relation 
to the change in median index. For the 
purposes of Table IV, changes of 3 points 
or less, compared to the change in me- 
dian index, have been considered small. 
For most states and most pairs of months 
by far the greater part of the changes are 
less than this. 

In the central and northern Great 
Plains, from half to three-fourths of the 
years show these relatively small changes 
in the fall and winter months. In the 
spring, however, and to a lesser extent in 
the summer, relatively greater changes 
are common. Thus, the change in the 
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median index was shown in Figure 3 to 
be relatively small from late summer 
until the following spring; and the regu- 
larity of this relationship is fairly great. 
In the spring months, the median index 
rises; but there is great irregularity in 
this relation. In some years it rises 
greatly; in others, only slightly or even 
declines. Range condition in these 
states is greatly affected by climatic con- 
ditions in the spring and early summer; 
whatever the range condition which 
develops then, it will continue until the 
following spring with relatively small 
changes. However, occasionally large 
changes occur in these other months also. 

A somewhat similar situation is found 
in other states. There appears to be a 
critical season in which the index changes 
most, on the average, and in which 
changes are least regular from year to 
year. In California, this season is late 
fall and winter. In that state the least 
change and the most regular change 
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Figure 8. Median Monthly Index of Range Condition, by States and Regions: 1923-1946. 
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from month to month is from late spring 
to fall. Somewhat the same situation is 
found in Washington. Arizona shows 
the least regularity of change in late 
summer. Most other states have their 
period of least regularity in spring and 
early summer, but the exact timing varies 
somewhat. 


Range Condition in Relation to Precipitation 


The most obvious factor to check 
against range condition data is total 
annual precipitation. In the introduc- 
tion to this article it was stated that the 
chief factor affecting forage production 
on range lands was the total available 
moisture supply. Experimental results 
indicate that precipitation not only in 
the current but also in the preceding year 
strongly affect range forage production. 
Accordingly, range condition has been 
correlated with total annual precipita- 
tion in the current and preceding years, 
with the results shown in Table V and 


Figure 4. This Table and Figure sum- 


marize data only from 1923 through 
1941. When this analysis was first made 
the available data ended with 1941. 
These results have been presented pre- 
viously. As this article is written, 
state annual precipitation data for 1946 
are not yet published. An analysis for the 
entire 1923-1945 period would be desir- 
able, but the labor of recalculating all the 
correlations coefficients and other statisti- 
cal measures exceeded the author’s re- 
sources. Data for all states had previ- 
ously been plotted on cross-section paper, 
and the 1942-1945 data were added. As 
far as could be determined by visual in- 
spection, these data were fully in con- 
formity with the earlier results. Ac- 
cordingly, the results in Table V and 
Figure 4 are taken to be approximately 
the same as any that could be obtained 
by use of all available data. 

The importance of total annual pre- 
3 Marion Clawson, ‘Range and Livestock Condition ‘in 


Relation to Annual Precipitation,” American Cattle Producer 
January 1944, 


TABLE IV—Recutarity or CHANGE IN INDEX oF RANGE ConpiTION, FROM MontTH TO MontH, BY STATES: 
1923-1946 INCLUSIVE 








Percentage of Years in Which Change from Month to Month in Index of Range 
Condition Falls Within 3 Points of Change in Median 
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Montana 79 88 42 
N. Dakota 46 42 
S. Dakota 71 29 
Nebraska 92 54 
Kansas 67 33 
Colorado 71 83 
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Northern and 
Central Plains 


Arizona 62 
N. Mexico 71 
Oklahoma 62 
Texas 54 
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Oregon 46 
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Idaho 50 
Nevada 50 
Utah 71 





46 50 46 79 83 
38 38 46 83 
33 50 67 83 
46 62 50 58 
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cipitation to range condition is obvious, 
and particularly striking in the Great 
Plains. For the seven states here included 
in this region, the correlation ratio (un- 
corrected for number of observations) 
between precipitation in the current year 
and range conditions run from .52 in 
Colorado to .71 in South Dakota and 
Nebraska. Except for Colorado, every 
state had a ratio of .68 to .71—extremely 
similar. This similarity is still further 
increased when precipitation in the 
preceding year is added. R (also un- 
corrected for number of observations) 
now ranges fron .83 to .89. Squaring the 
coefficient of correlation to obtain the 
coefficient of determination shows that 
the latter is increased approximately 50 
percent by adding precipitation of the 
preceding year as an independent vari- 


A. Current Year 
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able. This uniformity in results from 
state to state, plus substantial con- 
currence in the following four years, 
seems to indicate considerable signifi- 
cance for the results obtained. 

In these seven states average annual 
precipitation does not diverge too greatly, 
so that the regression coefficients are also 
similar. An extra inch of precipitation 
increases range condition in the same 
year by 1.2 to 2.5 points; in all except 
Colorado by 1.5 to 2.5 points.. The addi- 
tion of precipitation in the preceding 
year gives the net effect of precipitation 
in the current year; the effect of an inch 
of precipitation now ranges from 1.6 to 
2.4 points of range condition. Colorado 
and, to a lesser extent, Montana, have 
now been brought into closer conformity 
with the other states. The influence of 
an inch of precipitation in the preceding 
year varies from 1.1 to 2.2 points of range 
condition. The average net influence of 
an inch of precipitation in these seven 


-| states is 1.9 points of range condition in 


the current year and 1.7 points in the 
following year. Inspection of the charts 
for individual states shows that the in- 


| fluence of precipitation in the preceding 


year is marked if it deviated far from 
average; that is, range condition tends to 
be low following a year of drouth or high 
following a relatively wet year. Precipi- 
tation varying closely around average 
has less noticeable effect upon range con- 
dition in following years. 

It was previously pointed out that 
range condition tends to change slowly 
in the northern Plains from fall until the 
following spring. The average range 
condition index for a year is thus partly 
influenced by this relative constancy of a 
level of range condition established in the 
preceding year. One reviewer of the 
previous article on this subject character- 
ized the influence of precipitation in the 
preceding year as “statistical,” implying 


. 
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lack of real significance. Such a view is 
erroneous, for two reasons: (1) if range 
condition reflects amount of forage avail- 
able in comparison with normal seasonal 
conditions, as the present analysis sug- 
gests, then the amount of feed available 
during the dormant months, January- 
March, is actually determined by pre- 
cipitation in the preceding year, except 
as grazing has consumed it; and (2) the 
influence of precipitation in the preced- 
ing year is too great, statistically, to be 
explained in this way. It seems clear 
that forage growth during the growing 
months is affected by precipitation in the 
preceding year. 

Results in the other ten states do not 
fall into such neat patterns as those in the 
northern Plains. In three states—Ore- 
gon, California, and Idaho—the correla- 
tion coefficient, when either precipitation 
for the current year only or for it and for 
the preceding year are included as inde- 
pendent variables, is about on the border- 
line of significance. In Texas the relation 
is but little better. Except possibly in 
Texas, precipitation in the preceding 
year is without significant influence. In 
New Mexico, precipitation in the pre- 
ceding year is apparently more impor- 
tant than in the current year; the effect 
upon the correlation coefficient is greater 
and the regression coefficient is larger. 
In the other five states—Arizona, Okla- 
homa, Washington, Nevada, and Utah— 
the influence of precipitation in the pre- 
ceding year is not significant. The corre- 
lation between precipitation in the cur- 
rent year and range condition is from .74 
to .77 in each state except Washington, 
where it is much lower. 


The results presented so far in this 
section seem to show a high degree of 
consistency in farmers’ and ranchers’ re- 
ports of range condition. This is more 
evident when one recalls the precipita- 
tion record of the 1923-1941 period. 
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From 1923 to about 1930, precipitation 
was approximately normal, with some 
year-to-year variations. Then ensued 
roughly a decade of seriously subnormal 
precipitation, worse in some years than 
in others. Ranchers had a certain scale 
of values in mind in reporting range con- 
dition in the earlier years. ‘The succes- 
sive drouths might easily have caused 
them to waver in their judgment, and 
to establish a new subjective scale of 
values. Had they done so, range condi- 
tion in the later years would have been 
reported differently, even though actu- 
ally identical with conditions in some 
earlier year. The relatively close rela- 
tion between precipitation and range 
condition, which was as close in later as 
in earlier years, seems to show that the 
subjective standards of range evaluation 
remain fairly constant over the entire 
period. 


The foregoing analysis almost surely 
underestimates, rather than  overesti- 
mates, the true net relation between an- 
nual precipitation and range condition. 
This is true for several reasons. Annual 
range condition may obscure or blur im- 
portant variations within the year. Like- 
wise, annual precipitation data ignores 
the seasonal shortages and surpluses of 
precipitation. For instance, relatively 
large precipitation might be received late 
in the year, whose effect upon range con- 
dition would be felt very little during that 
year. More seriously, statewide averages 
of range condition and precipitation con- 
ceal important variations. The problem 
of “‘border”’ states is especially serious, as 
has been mentioned. Few states contain 
only a single forage type or even ranges 
of uniform seasonal usefulness. In some 
states the statewide average annual pre- 
cipitation includes data from large essen- 
tially non-range areas, some of which may 
dominate the precipitation figures. In 
California, for example, precipitation 
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data for the state as a whole are strongly 
influenced by coastal areas, which are 
much less important range areas than are 
the foothills. This problem was met in 
part by use of precipitation data for the 
western or eastern halves of some states. 
If range condition data could be analyzed 
for significant natural areas and if suitable 
precipitation indexes truly representa- 
tive of those areas were available, one 
would logically expect substantially closer 
results than presented previously. Sub- 
stantial amounts of work would prob- 
ably be involved in such calculations. 

Other climatic factors and natural 
factors other than climatic logically may 
exert some influence on range condition. 
No attempt has been made in the present 
study to measure them. Any such at- 
tempt would probably be more successful 
after the previously described refinements 
in studying the influence of annual pre- 
cipitation had been made. One im- 
portant factor may be seasonal distribu- 
tion of precipitation. A suggestion for 
handling this is given later. The influ- 
ence of temperature may be significant— 
frost, unusually cold weather during the 
early growing season, abnormally high 
temperatures at other seasons, etc. The 
effect of grasshopper, insect, or other 
infestations might be significant in some 
areas. 


Perhaps the most fruitful line of further 
analysis is to study the effect of precipita- 
tion and temperature upon the month-to- 
month changes in range condition at the 
critical seasons revealed in Table IV. 
Range condition may change several 
points in either direction from April 
through August in the northern Plains, for 
instance. Are these changes related to 
variations in current-monthly precipita- 
tion? Or to variations in current temper- 
atures? Or to variations in past precipi- 
tation? In California, range forage growth 
in the foothills depends on the. timing of 
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fall rains and upon subsequent tempera- 
tures. Early rains followed by mild or 
relatively warm weather means greater 
forage growth than if there is little rain 
or if temperatures are low. A range- 
condition index for this area might be 
highly correlated with precipitation and 
temperature data for the same area. By 
concentrating on the months in which 
changes in range condition largely occur, 
one might largely identify the factors 
causing those changes and eliminate 
climatic or other factors of little or no 
influence.‘ 

The analysis in this section does not 
touch directly upon the frequently dis- 
puted question of the proper rate of stock- 
ing of ranges. Within fairly wide limits 
of stocking, forage production will re- 
spond to variations in climatic conditions 
without much or any regard for the rate 
of stocking. The long-run proper rate of 
stocking must, of course, be based upon 
normal precipitation and to that extent 
the foregoing analysis may have some 
bearing upon the question of the proper 
rate of stocking. But for the most part 
this question must be decided upon other 
grounds. 


Range Conditions in Relation to 
Livestock Condition 

As pointed out earlier, the same mailed 
inquiry which obtains estimates of range 
condition from farmers and ranchers also 
obtains estimates of the “condition” of 
“all cattle and calves” and of “‘all sheep 
and lambs.” Space does not permit a 
full analysis of these latter data, but their 
relation to range condition data can be 
stated briefly. 

The month-to-month and annual aver- 


4 The types of analyses suggested here would provide ex- 
cellent subjects for research by graduate students in agri- 
cultural colleges of the western states. In addition to the 
lines suggested here, the analysis might be extended to a 
consideration of the variation in individual reports, if these 
are available for analysis. By including large or small areas, 
the size of the research problem could be adjusted: to the 
resources available. . ? 
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age figures on condition of cattle and 
calves and of sheep and lambs are closely 
correlated with range condition. Tables 
comparable to Table V were not con- 
structed, due to the labor involved, but 
approximate calculations based on scat- 
ter diagrams indicate that the correlation 
between range and livestock condition 
exceeds .8 in each state. This was true 
even in those states where range condi- 
tion was not highly correlated with 
annual precipitation. There was a no- 
ticeable lag of livestock condition behind 
range condition when the latter declined. 
This lag varies from nothing to 3 or 4 
months. When range condition im- 
proved, on the other hand, livestock con- 
dition improved promptly and with no 
apparent lag. If this fact were recog- 
nized in the formula of relationship be- 
tween the two indexes, the correlation 
coefficient would be increased further. 

The indexes of livestock condition 
average somewhat above the index of 
range condition, by an amount which 
varied somewhat from state to state. This 
is true when all three indexes are at a 
fairly high level, and becomes more 
noticeable as they fall to a lower level. 
The relation between the indexes of live- 
stock condition and the index of range 
condition is not one to one; instead, the 
indexes of livestock condition mostly 
move from one-half to two-thirds of a 
point for each one point change in range 
condition. 

The indexes of condition of all cattle 
and calves and of all sheep and lambs, in 
the states where both are reported, are 
much more closely correlated with each 
other than is either with range condition. 


In fact, for many months the livestock ° 


indexes are identical in many states, or 
the change from month to month is the 
same for each. 


6 Harold R. Hochmuth in a letter to the author, dated 
September 19, 1947, states that analyses of this type are 
under way by the Bureau of Agricultural Economics. : 
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A complete analysis of the available 
data on livestock condition would in- 
clude a study of its relation to such live- 
stock production rates as calf crop, death 
loss, weight per head of animals of given 
age marketed, pounds of meat produced 
per head in the breeding herd or flock, 
wool per head, etc. This was not done in 
the present study, because of the work 
involved. § 


Usefulness of the Foregoing Analysis 


What is the economic significance of 
the foregoing analysis? On the basis of 
the analysis presented in this article, it 
appears that the range condition figures 
are a fairly reliable index as to the volume 
of range forage produced. Extensive 
measurements of the volume of actual 
range forage growth would be required 
to substantiate this conclusion fully. 
But the internal consistency of the range 
condition data and their relation to other 


data lend substantial support to this 


hypothesis. If range condition figures 
can be used as an index of the volume of 
range forage production, an important 
new agricultural statistic is available. 
The volume of range forage production is 
greater than is generally realized. It has 
been estimated that half or more of the 
total feed required by all livestock in the 
eleven Western States comes from range. ° 
Substantial additional amounts of range 
forage are produced in the tier of states 
from North Dakota to Texas also. In 
all, the equivalent of roughly 40 to 50 
million tons of hay are produced an- 
nually on the range lands of the West, or 
a production roughly half that of all 
harvested hay in the United States. The 
importance of range forage is particularly 
great in some states. Variations in 
range forage production are not included 

¢H. E. Selby and Donald T. Griffith, Livestock Production 
in Relation to Land Uses and Irrigation in the Eleven Western States, 


Bureau of Agricultural Economics, Berkeley, California 
1946 (processed). 





res 
me 
sive 
ual 
red 
lly. 
nge 
her 
this 
Ires 
2 of 
ant 
ble. 
n is 
has 
the 
the 
ze. ® 
nge 
ates 

In 


an- 
, or 

all 
The 
arly 

in 
ded 
luction 
States, 
fornia 


ANNUAL PRECIPITATION 279 


in any production or income figures, ex- 
cept indirectly through their influence on 
livestock production. Use of range con- 
dition figures as an index to the volume 
ot forage produced provides us with an 
agricultural production statistic which 
can be used in any way that production 
statistics on cultivated crops can be used. 

Any use of range condition as a meas- 
ure of range forage production must con- 
sider the seasonal and state-to-state varia- 
tions in the index. Unadjusted range 
condition figures might lead to erroneous 
conclusions. 


The analysis in this article emphasizes 
the dominant influence of total available 
moisture upon the range areas. Given 
enough rain and other moisture, range 
forage production will be relatively high; 
in the absence of moisture, growth is 
necessarily scanty. Over-grazed, prop- 
erly grazed, and under-grazed range 
all react to more moisture in the same 
way—by producing more feed. Their 
reaction is unlikely to be equal, for ex- 
tensive studies and observation have 
shown that over-grazed range is limited 
in its ability to take advantage of favor- 
able moisture conditions. But in the dry 
range region more moisture means more 
feed. The overwhelming importance of 
this fact plus the truly enormous varia- 
tions in range forage production from 
year to year combine to create the active 
interest in precipitation, that amounts al- 
most to an obsession, in the range region. 


The analysis in this article provides an 
accurate method of forecasting forage 
production, within certain limits, for a 
period several months ahead, for about 
half of the West. In approximately half 
of the states, range condition any year is 
influenced about as much by precipita- 
tion in the preceding as in the current 
year. This was especially noticeable in 
the central and northern Great Plains. 
By September annual precipitation for 


any year is fairly well known. Range 
condition the following year will be 
strongly influenced by that date. Ample 
or scanty rain the following year will 
affect range condition, but from the level 
established by precipitation conditions of 
the first year. Cattle marketing in the 
fall can take account of precipitation in 
that year and thus of probable range con- 
dition the following year. For instance, 
if some year has been average or drier, 
only unusually favorable moisture the 
following year will produce above-aver- 
age range. If cattle numbers are un- 
usually high, there is a serious gamble 
involved in failing to reduce them to at 
least average levels. On the other hand, 
if precipitation has been high some year, 
range condition the following year will be 
above average even if rainfall is only 
average. The gamble involved in hold- 
ing more than average numbers of cattle 
is reduced, though not eliminated. 


These indications of range condition 
in the following year are only indications, 
not certainties. Unusual precipitation 
in the following year may completely re- 
verse the indication, but this is unlikely. 
The shortage of range forage associated 
with extreme drouth is hardly possible 
following a wet year. The most severe 
drouths which resulted in losses of live- 
stock and income have come after sub- 
normal moisture and range conditions. 

These possibilities of estimating range 
condition some months ahead facilitate 
greatly the problems of adjustment to the 
broad swings (“cycles”) in annual pre- 
cipitation. In approximately one-third of 
the West there is a marked tendency for 
years of high and of low annual precipi- 
tation to occur in sequence.’ In these 
areas it is probably psychologically im- 
possible for ranchers to operate on the 


?Marion Clawson, ‘Sequence in Variation of Annual 
Precipitation in the Western United States,” Journal of 
Land & Public Utility Economics, August 1947. 
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basis of constant livestock numbers, and 
uneconomic as well. The real problem 
is to avoid over-expansion in wet periods 
and to contract quickly enough when 
average or dry years occur. The area in 
which occurs this tendency to sequences 
of wet and dry years is to a large extent 
the area in which the influence of pre- 
cipitation in the preceding year is great- 
est. At least the northern Great Plains 
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fall in both groupings; other areas mostly 
do not fall in both categories. In the 
Great Plains particularly, a range live- 
stock management program should be 
based upon the known tendencies in var- 
iability of annual precipitation and upon 
the facts as to the influence of annual 
precipitation upon range condition. By 


so doing, the heavy losses of 1934 can 
be avoided partially in the future. 





Price Discrimination in Space Heatin g 
By EMERY TROXEL* 


HE gas industry which was building 

transmission lines in the thirties well 
beyond its sales at the prevailing prices 
needed new outlets for services. One of 
these new outlets was space heating— 
heating of homes, office buildings, and 
industrial plants of which the largest and 
most expansive was residential heating. 
Neither the commissions nor consumer 
groups nor even sales-minded mana- 
gers of the companies seemed to recog- 
nize the discriminatory pricing by which 
substitution of gas for coal and fuel oil 
was sought. Seeing the new business as a 
fine piece of “promotional” selling and 
pricing, the managers and regulators did 
not recognize evidence of discriminatory 


pricing when gas prices were adjusted to 
prices of the alternative fuels—when ap- 
proximate price elasticities of demand 
clearly controlled the choices of heating 


prices. Meanwhile, these sales of gas 
expanded so rapidly that pipe lines were 
strained to the full limits of their capaci- 
ties, and distribution companies were 
forced to deny service to new buyers and 
to limit sales sometimes to old customers. ! 
Among commissions, cities, and space- 
heating customers the popular solution of 
the problem is construction of more pipe 
lines. ‘These interests, as well as the 
gas companies at present, do not say 
anything about price revisions that can~ 
be used to control heating sales relative 
to plant capacity or the costs of plant 


* Associate Professor of Economics, Wayne University. 

' This article does not deal with industrial gas service— 
particularly the interruptible service. Reserving the right 
to cut off industrial service on a 24-hour or some other short 
notice, gas companies improved their load factors and in- 
creased their earnings. Considered temporary business 
that would: be dropped altogether as other sales increased, 
interruptible service persisted in the thirties, became regular 
and non-interruptible business under government require- 
ments of the war period, and was not reduced sharply after 


expansion. This article gives primary 
attention, however, to the pricing side of 
the problem-—to the general nature and 
possible alterations of discriminatory pric- 
ing. First, discrimination in the original 
heating prices is examined. Next, the 
demand changes in the heating market, 
including the effects of coal and oil-price 
changes on gas demand, are described. 
Third, several possible policies for price 
revisions are considered in connection 
with demand and cost changes. Finally, 
attention is given to commission opinions 
on gas shortages, and possible shifts of 
additional investment costs away from 
heating customers. 


I 


Discriminatory prices for space-heat- 
ing, appearing largely in the thirties and 
being maintained in their original or 
slightly revised form to the present time, 
are a basic condition of the economic 
reasoning in this article. Such a condi- 
tion, so far removed from familiar busi- 
ness and commission thought about price 
differences, needs brief explanation. The 
general idea and some evidence of price 
discrimination for space heating are 
sketched here. By price discrimination I 
mean, as most economists do, that price 
differences are controlled partly or alto- 
gether by demand differences between 
buyers or buyer groups rather than by 
the war. Then the interruptible contracts began to create 
their own sort of seasonal unemployment, and the situation 
in some midwestern manufacturing centers suggested the 
desirability of fewer interruptible and more regular (higher- 
priced) contracts for industrial buyers rather than moderate 
private economies at considerable social costs. In fact, in- 
terruptible service may-not be subject to elimination or 
interruption after it persists for several decades or more, and 
becomes important to manufacturers and communities, 
Cf., Re Southern Counties G. Co. (Cal.),; 51-P.U.R. (N.S.) 125. 
127 (1943). 
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cost differences alone.* .Prices are differ- 
entiated according to price elasticities of 
demand, and are controlled consequently 
by marginal revenue changes wherever 
the seller controls the market for his com- 
modity, can classify buyers, and does not 
expect commodity transfers between low- 
price and high-price buyers. But dis- 
criminatory pricing is not something com- 
pletely disassociated from production 
costs; it is limited by the marginal or 
incremental costs of service production. 
Indeed, it is simply a special case of 
monopoly pricing, and conforms to the 
familiar generalized rule of marginal 
revenue = marginal cost. 

Parenthetically: some economists, 
thinking clearly of discriminatory pricing 
as a special case of monopoly pricing that 
further maximizes profits over a uniform 
monopoly price, also define price dis- 
crimination as a case where the prices are 
not proportionate to their respective 

IER SL P,P, 
marginal costs. ‘That is, when MG= MC, 
the pricing is discriminatory by this 
definition. This definition does not 
cover the discrimination case in which 
there are no marginal costs. Otherwise, 
this meaning for price discrimination is 
equivalent:to the one used above when, 
as is essential in a profit-maximizing con- 
cept of price discrimination, marginal 
cost is assumed to be equal to marginal 
revenue. It can be reduced simply to 
price differentiation relative to the slopes 
of the marginal revenue curves—to de- 
mand elasticities. It is another way of 
saying that monopolistic, profit-maximiz- 
ing discrimination is not simply or even 
necessarily a case of price differences. 

In the simplest case of discriminatory 
pricing the seller does not have any vari- 


? For futher discussion of the idea and economic conditions 
of price discrimination see: Joan Robinson, Economics of 
Imperfect Competition (London: the Macmillan Co., 1933), 
pp. 179-188; H. E. Batson, The Price Policies for German Public 
Utility Undertakings (London: Oxford University Press, 
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able or marginal costs of production, and 
is concerned altogether with price elas- 
ticities of demand. If the firm seeks the 
maximum revenue advantage of its posi- 
tion, he fixes the price for each buyer 
group where the marginal revenue of the 
group equals zero. That iss MRi=MR, 
= ...MRn=O where MR, MRz,... 
MRa are the marginal revenues of the 
several buyer groups. 

In the next case, a common one among 
economists who follow the analysis of 
Joan Robinson, the company has margi- 
nal costs of production that are assumed 
to be the same for all buyer classes. To 
maximize profits in this situation, the 
firm differentiates prices so that the 
marginal revenues of the several classes 
are equal to the uniform marginal cost. 
This is a case where MR; =MR2=. . 
MRn =MC. 

To have a more realistic presentation 
of the discriminatory-pricing idea, we 
should allow for probable differences in 
both marginal costs and demand elas- 
ticities between buyer classes. Then 
each class has a separate equation of 
marginal revenue and marginal cost, 
though the demand elasticities continuc 
through the marginal revenues to in- 
fluence the price differentiation. Here 
the generalized equation is: MR; =M(C,, 
MR:=MC,, . . . MRa=MCa. 

The concept or idea of price discrimi- 
nation does not show, as defined and 
described above, that space-heating rates 
are examples of discriminatory pricing. 
A conclusive showing or, what is more 
nearly the nature of knowledge in this 
article, a reasonable suggestion of dis- 
crimination depends on evidence of de- 
mand differences and managerial action. 
It depends on evidence that, as prices 
were chosen, gas companies were guided 
1933), pp. 75-76; Kenneth E. Boulding, Economic Analysis 
(New York: Harper & Brothers, 1941), pp. 540-549; 


Economics of Public Utilities (New York: Rinehart, 1947), pp. 
78-593, 619-644. 
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by price elasticities of demand. In the 
thirties their knowledge of demand con- 
ditions doubtless was imperfect, and 
could not be reduced to an exact and ex- 
tensive demand schedule such as an 
economist often assumes for the sake of 
easy description. Nothing so explicit, 
nothing with so much price and quantity 
range as the familiar demand curve of an 
economist was really used. At best the 
price discrimination was technically im- 
perfect. Yet the managers, looking to 
additional profits, seemed to show an 
awareness that the heating demand was 
more elastic than the general household 
or small-scale commercial demand. 
Price elasticities of demand were differ- 
ent between classes of gas consumers be- 
cause substitutes were more available and 
acceptable to one class than to others. 
Coal and fuel oil were direct and effec- 
tive substitutes for gas heating, whereas 
electricity was the only immediate substi- 
tute for most other household uses of gas. 
In fact, gas companies in the new space- 
heating markets were forced to adjust 
their prices downward, even sharply 
downward if they wanted to attract 
numerous installations of gas furnaces. 
On the other hand, a reduction of the 
rates for cooking and water-heating uses 
probably would have been followed by 
slight changes or no changes at all in 
sales; the demand for general domestic 
service seemed to be quite inelastic.? 
Entering into competition with coal and 
fuel oil and seeking sizable sales, the 
managers recognized a high substitut- 
ability between the fuels and they fixed 
their prices accordingly. At any rate 
the managerial awareness of demand 
differences seems to be indicated by the 
fact that the old services were taken 


* Having time to become attached to the “superiority” of 
gas and possessing specialized equipment, space-heating 
buyers doubtless have less elastic demand now for service 
than they once did. A new class of buyers often passes from 
an elastic to a less elastic or even an inelastic demand for 
service. 
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for granted and given only small price 
reductions, while prices were reduced 
substantially to attract sales and to ob- 
tain additional revenue from the new 
market for heating. 

Whatever the specific evidence on price 
elasticities of demand may be, managers 
and sometimes commissioners may em- 
phasize a cost determination of heating 
rates. A favorite argument emphasizes 
the low marginal costs at which heating 
sales were first made. (Either ‘“addi- 
tional’’ or “‘increment”’ cost is likely to be 
their terminology, but in the large sense 
the meaning is the same as marginal 
cost.) Certainly the transmission and 
distribution companies commonly ex- 
perienced low marginal (additional) costs 
as they used “extra” capacity—as they 
measured increments in total cost with a 
given plant. But these facts do not prove 
that the additions to total cost were pecu- 
liarly low for space heating. Under the 
prevailing conditions the marginal costs 
were likely to be low for any sort of serv- 
ice. Indeed, if additional service were 
produced for cooking customers alone 
(whether families wanted more cooking 
gas was not pertinent!),‘ the increments 
in total cost probably would have been 
as low or nearly as low as they were for 
space heating. 

As a further fact, any guidance by 
marginal costs, either in the sense of a 
large cost increment or in the more re- 
fined sense of the economist’s meaning, 
is suggestive of monopoly pricing. Mar- 
ginal costs, as noted above, are associated 
with discriminatory pricing. They fix 
economic limits of such pricing. Given 
the price elasticity of demand for a 
buyer group, the class price varies di- 
rectly with the marginal costs of produc- 
tion. In so far as space-heating rates are 
associated with high elasticities of de- 


4 Let it be a case of free service and careless consumption 
because the measurements obviously concern production 
costs rather than revenues and prices. 
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mand and marginal costs—and ap- 
parently they are—there is evidence of 
discriminatory pricing. 


II 


While the prices of space-heating gas 
remained fixed or changed only siightly, 
several kinds of demand changes occurred 
in this market during the late thirties and 
the forties. Some were demand increases 
that were associated with extraordinary 
changes in family incomes, or were re- 
sults of architectural trends and a grow- 
ing prefabrication of houses and their 
equipment. Others were unfolding de- 
mand responses to gas-heating service 
that meant increasing elasticities of de- 
mand in the lower price ranges. Finally, 
as a notable fact in public utility regula- 
tion, the lower parts primarily of the de- 
mand schedules shifted to the right as coal 
and fuel oil prices increased; if plant 
capacity were available (and it soon was 
not available in most cities), the com- 
panies could sell increasing quantities at 
fixed prices. These changes are signifi- 
cant because each one suggests some 
possibility of a managed or regulated 
price revision: a change in demand elas- 
ticity alone is enough to justify a revision 
of discriminatory pricing and an in- 
crease in demand, associated with in- 
creasing or decreasing costs, is the reason 
for a further price change. But mana- 
gers and commissioners, quite attentive 
to initial demand conditions, reverted 
apparently to an easy indifference to 
demand elasticities and other demand 
behavior, and were content with a large 
expansion of sales. 

The general shape of the demand curve 
for gas heating is a preliminary problem. 
Shall the choice, as a matter of general- 

5 For discussion of “kinked” demand curves see: R. L. 
Hall and C. J. Hitch, “Price Theory and Business Behavior,” 
Oxford Economic Papers, No. 2, May 1939, pp. 22-25; Paul M. 


Sweezy, “Demand under Conditions of Oligopoly,” Journal 
of Political Economy, Aug. 1939, pp. 568-573; M. Bronfen- 


ized relationship, be some sort of oligo- 
polistic demand curve that allows for 
reactions from rival sellers as gas-heating 
prices change relative to other fuel prices, 
or shall the choice be a Marshallian-type 
curve with which the prices of other com- 
modities are assumed to be fixed? The 
oligopoly curve may provide for reactions 
of one sort or another to both increases 
and decreases in gas-heating rates, or it 
may be “kinked” at the current price 
relationship in such a way that gas-com- 
pany managers anticipate reactions, for 
instance, to price reductions but not to 
price increases. And the Marshallian- 
type curve for a commodity can follow 
tradition strictly and be based on fixed 
prices of all other goods and services, or 
as a matter of a larger realism it can be 
based on fixed prices for only close sub- 
stitutes. 


Price reactions among rival sellers do 
not seem to be significant in the heating 
market. Even though there are only a 
few sellers of other fuels (particularly of 
oil) in many markets, the price reactions 
to changes in gas prices are not common 
—at least not common knowledge. In 
the thirties the coal mining and retailing 
interests did much political and other 
protesting against gas-heating service and 
prices, but they were not sufficiently dis- 
turbed to engage in retaliatory price 
cutting. Perhaps the sellers of coal 
wanted to reduce their prices in the 
heating market; but price differentiation 
was not as easily managed as in the gas 
industry, and general price reductions 
meant a considerable loss of revenue and 
earnings in other and less competitive 
markets. In any case the prices of fuels 
did not move together during the past 
fifteen years; the prices of coal and fuel 


brenner, ‘‘Applications of the Discontinuous Oligopoly De- 
mand Curve,” Journal of Political Economy, June 1940, pp. 
420-427; Clarence W. Efroymson, “‘A Note on Kinked De- 
mand Curves,” American Economic Review, Mar. 1943, pp. 
98-109. 
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oil, affected directly by wage and trans- 
portation costs and in general by de- 
mand conditions, increased continuously 
while gas prices for space-heating re- 
mained quite stationary. These experi- 
ences suggest a good deal of indepen- 
dency in the actual price relations be- 
tween gas and other fuels, even though 
the substitutability between them is high. 
Consequently, a Marshallian-type curve 
closely approximates the demand con- 
dition for space-heating gas. Here a 
demand curve for this gas service is based 
on the assumption that the prices of al- 
ternative fuels are fixed. 


Gas companies have experienced sub- 
stantial demand increases in the space- 
heating market. Some of these increases 
have been associated with wartime and 
postwar additions to family incomes. 
Considering gas the superior form of 
residential heat, families naturally can 
better afford to buy new furnaces and 
even pay higher fuel bills (though post- 
war increases in oil and coal prices makes 
gas the cheapest source of heat in some 
localities) if their incomes increase. Fur- 
thermore, the recent popularity of the 
one-story, no-basement, and supposedly 
“functional” house contributes to the in- 
creases in gas demand; architects more 
frequently specify gas or oil heat than 
they once did.* Radiant-heating systems 
can accentuate this trend away from coal 
heat. And prefabrication of “utility” 
units, consisting of heating equipment and 
kitchen appliances and possibly a bath- 
room, can be a further influence in the 
same direction. These several kinds of 
demand increases, taken a part from in- 
creases in coal and fuel oil prices, prob- 
ably are sufficient alone to strain pipe- 


¢ Simplified and nicely-controlled heating certainly is in 
accord with “functional” construction, but neglect of future 
oil and gas supplies is something else. Guided simply by 
what is available in heating means, “modern” home archi- 
tecture gets in the way of its own efficiency ends and requires, 
as a minimum, a re-examination of available means. 


line and distribution-system capacity in 
many areas. 

Another sort of demand change is the 
gradual response of buyers to the new 
gas-heating service. If family incomes, 
prices of alternative fuels, and architec- 
tural patterns are fixed, gas companies 
still must wait five or ten years or even a 
longer time for a full reaction to most 
price choices. Buyers need time to con- 
sider a change-over to a new fuel, recog- 
nize obsolescence in installed equipment, 
and make plans to finance the new appli- 
ance investments. This demand condi- 
tion is illustrated in Figure 1 where DD, 
is the initial prospect of demand, and 
DDeg is the eventual or full response under 
“given conditions. Managers doubtless 
made allowances for such gradual re- 
sponses as they chose the original heating 
rates. But they scarcely knew exactly 
how much price elasticity of demand 
could be realized, and consequently 
should have considered a revision of dis- 
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criminatory pricing as the demand stabi- 
lized around DD.. 

A third kind of demand change for 
space-heating service is more directly re- 
lated to discriminatory pricing than the 
other two. It is the demand change that 
follows from increases (or decreases) in 
coal and oil prices. Prices of these sub- 
stitutes for gas increased quite frequently 
after the depressed thirties; the largest 
increases occurred, as most families know, 
after OPA controls of prices were elimi- 
nated. Each increase in coal and oil 
prices can be translated into a shift in the 
demand curve for gas heat. Such shifts 
are illustrated in Figure 2 where DDa is 


D 


Figure 2. 
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taken as a full response to an initial price 
relation, and each successive demand 
curve (e.g., DD,, and DD, . . .) repre- 
sents the full response to a new price re- 
lationship in which coal or oil prices are 


higher than they were. These changes, 
as illustrated, probably are concentrated 
in the lower price range—the price area 
of common substitution between the fuels. 
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And they indicate, of course, that larger 
quantities of gas can be sold for space 
heating as prices of the alternative in- 
crease—that sales managers of gas com- 
panies cannot take credit for some con- 
siderable part of the recent demand 
changes. Changes in the prices of sub- 
stitutes are important facts in discrimina- 
tory pricing, and we shall return to them 
in the next section. 

An interdependency of fuel prices can 
be described technically in terms of cross 
elasticity of demand. A significant cross 
elasticity of demand is evident between 
gas and other fuels, i.e., the relative 
change in gas sales divided by the coal- 
oil prices is substantial. And such a 
cross elasticity of demand, measuring the 
rate of substitution of gas for coal or oil, 
probably is higher with house owners 
than with landlords, varies with prospects 
of future fuel supplies, is likely to be 
highest among high-income families, and 
is affected by the size of the price change 
as well as anticipated price changes. 
Furthermore, the substitution of gas for 
other fuels probably is not reversible at 
the same rate, i.e., after families change 
to gas and become attached to the 
“superior” fuel, they are likely to resist 
quite strongly a shift back to an “inferior” 
fuel even if prices of the alternatives de- 
crease sharply. 


III 


This section deals with possible pricing 
policies in the gas-heating market. Start- 
ing with discriminatory pricing in which 
gas prices were adjusted to the prices of 
coal and oil, gas-distribution companies 
did not adjust their prices upward as the 
prices of alternative fuels increased. Esti- 
mating eventual additions to their sales at 
chosen prices, they did not make price 
adjustments as buyer responses were ex- 
perienced; they did not make corrections 
to experienced demand elasticities. Seek- 
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ing sales originally with low increment 
(marginal) costs, the natural gas industry 
did not alter prices when increases in 
sales pressed on plant capacity and incre- 
ments in total cost became associated 
with additional plant investments. Prices 
were not adjusted to changes in marginal 
revenues and marginal costs as a mini- 
mum pattern of discriminatory pricing 
was not consistently maintained. 

One policy for pricing adjustments is 
simple: increase or decrease gas-heating 
rates in proportion to the change in coal 
and oil prices.’7. This can be done with 
fuel clauses or in a case-by-case manner. 
Because heating rates were based origin- 
nally on the prices of other fuels, commis- 
sions can argue that, as a matter of con- 
sistency, the rates ought to be increased 
as the prices of the alternatives increase. 
If, indeed, coal and oil prices had been 
higher in the thirties, then many of the 
gas transmission and distribution com- 
panies probably would have set their 
space-heating prices at higher levels. ° 

Early buyers of gas heat are not dis- 
advantaged by an adjustment of their 
rate schedules to other fuel prices. Their 
fuel bills are not relatively higher than in 
the beginning of gas heating. Experi- 
encing belated rate increases now, they 
lose the windfalls, of course, that repre- 
sent changing differentials between fuel 
prices. To defend their gains, these 
buyers may wish to argue an anticipa- 
tion of the increasingly favorable price 
differential, though such an argument 
presupposes a good deal more foresight 
than consumers usually show. Later 
buyers, particularly the new heating 
customers of the forties, have a better 
case against proportionate price adjust- 
ments. In some measure they were in- 

7 A question arises, of course, about the way in which coal 
and oil prices are combined to form an index for gas-price 
changes. Since the discussion concerns mainly a general 


rather than a precise relationship, I shall not pause to puzzle 
over this matter. 
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fluenced by the declining differential be- 
tween gas and other fuel costs. If a 
consistent price relation between alterna- 
tive fuels is the regulatory rule, it should 
be adopted before a lagging regulation 
misleads consumers, manufacturers and 
distributors of appliances, even architects. 

Such a pricing policy admittedly re- 
stricts sales that are associated with coal 
and oil prices. But it does not provide 
means of price revision as a demand re- 
sponse (illustrated in Figure 1) evolves, 
or as errors in estimated demand sched- 
ules are discovered. And it gives no con- 
trol of sales that are connected with in- 
creases in demand—with higher family 
incomes, changes in home designing, and 
soon. Most of all it gives no attention to 
any costs as means of price control. 
Perhaps gas-price changes relative to 
alternative-fuel prices neglect: opportuni- 
ties for economical additions to sales with 
lesser price changes. Some sense of effi- 
cient output controls calls for considera- 
tion of cost-output relations, either the 
cost behavior within an existing plant or 
beyond it. At best this simple pricing 
policy, cealing exclusively with a part of. 
the demand conditions, is suited to a 
situation in which available plant capac- 
ity is fully used. It stops some of the 
clamoring for more gas furnaces. It 
moderates the gas shortage condition that 
is a matter of comparative prices of sub- 
stitutes. 

A second possible policy turns margi- 
nal-cost changes into price changes within 
the limits of an established plant. That 
is, if the demand changes, an increase in 
marginal cost (incurred to serve addi- 
tional buyers) is translated into a higher 
discriminatory price for space heating. 
But the marginal costs may be low and 
approximately constant over most of the 
plant-output range. Starting with a 
high-pressure line and its complements of 
compressor stations, a transmission sys- 
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tem (treated as simply an operating part 
of a whole field-to-consumer system in 
the remainder of this section) incurs 
mainly the additional costs of gas pur- 
chases and variable compressor opera- 
tions until output approaches the capac- 
ity limit of existing equipment.* Calcu- 
lated for a single pipe line, the field prices 
of gas probably are uniform or nearly 
uniform regardless of the quantities pur- 
chased. And compressor operations are 
not likely to involve sharply increasing or 
decreasing costs within common capacity 
limits. Consequently, the marginal-cost 
control of pricing necessarily occurs be- 
yond the output limits of these low and 
approximately constant marginal costs. 

Increasing marginal costs are en- 
countered primarily as attempts are made 
to adapt the existing plant to more output 
capacity. More compressor equipment 
and loop lines around large consumption 
points add to pipe-line capacity, and 
adaptions of distribution plant also in- 
crease output capacity. Such plant 
changes, translated mainly into addi- 
tional capital and maintenance costs per 
manageable output unit, probably in- 
volve sharp and rapid increases in mar- 
ginal costs. Marginal-cost control be- 
comes effective near the limits of plant 
capacity. This fact is a result of the high 
plant adaptability relative to gas inputs 
and low adaptability relative to labor and 
capital variations that characterizes the 
natural gas industry. 

In Figure 3, used to illustrate the 
second pricing policy, the sales other than 
those for space heating are assumed to be 
fixed at an OQ; quantity. Such an as- 
sumption allows costs and prices of heat- 

8 While transmission facilities, the commonest point of 
strain in the present “shortage” situations, are used to illus- 
trate constancy of marginal costs, the distribution systems can 
be used in somewhat the same way. Customer costs, which 
may represent al! or nearly all the “necessary” additional 
costs of space-heating service with unused distribution capac- 


ity, are a case of approximately constant marginal costs per 
additional buyer. 
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ing service to be determined (illustrated) 
apart from other services, and avoids 
difficulties with joint costs. Space-heat- 
ing demand (D,D; or D2D.2) is drawn as 
though the vertical line from Q,; is the y 
axis. The marginal-cost curve, MC, is 
approximately constant until the limit of 
plant capacity its approached. And the 
sharp upturning of the AC and MC 
curves indicates the low adaptability of 
the plant. 


Given the demand of D,D,, the com- 
pany obviously does not have enough 
plant capacity to fix a price anywhere 
near the low, constant marginal costs in 
the middle capacity ranges. Seeking the 
most profitable (discriminatory) price, 
the firm chooses a price of P, that is de- 
termined by the equation of MR, and 
MC. An alternative and somewhat less 
profitable price is P, that represents, as 
in recent suggestions of marginal-cost 
pricing, an equation of MC and D,D,. 
If, by chance, the demand is as high as 
D.Dsz, the price, Ps, is really an equation 
of demand to plant capacity; and mar- 


Pigure 3. D, 
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ginal cost ceases to be directly significant 
in price control. ® 

This pricing policy ienidaden a cost 
control that is lacking in the relative- 
price policy, but it still has evident de- 
ficiencies. Marginal costs of space-heat- 
ing service are determined by a sort of 
arbitrary segregation between services, 
and vary according to the amount of un- 
used capacity. As a further fact, the low 
adaptability of the plant limits the range 
of cost control. In Figure 3 this range 
for effective marginal-cost control is be- 
tween approximately OQ. and OQs. 
A company may well choose the price 
at which available output can be sold, 
and make as much or nearly as much 
money as if troublesome calculations of 
marginal cost are undertaken. 

A third and more sensible means of 
price determination is associated with 
long-run costs of natural gas service— 
with the average or marginal costs that 
are incurred in extending transmission 
or distribution facilities. This sort of cost 
control clearly is at odds with the cost 
views that were commonly held as the 
heating market began to develop in the 
thirties. ‘The conditions of unused plant 
capacity and low “‘additional’’ costs are 
not relevant to the present pricing case, 
and company managers as well as com- 
missioners can well forget them. As a 
further relevant fact, current plans for 
pipe-line expansion (and some expansion 
of distribution systems) are associated 
with changes in heating demands, and 
can be imputed in some large measure 
to this class of service. Infact, an assump- 
tion, used here to simplify pricing analy- 
sis, of plant expansion for space-heating 

® With P,, Pa, or Pg in Figure 3 the gas system clearly 
obtains additions to its net earnings, and the regulatory com- 
mission may wish to eliminate the excess. The heating price 
must not be changed, of course, unless there is no point in the 
demand-cost relation in the first place. These additions to 
net earnings can be used to reduce prices to the buyers who 


have price inelasticities of demand and probably do not yet 
enjoy much pricing effect from natural gas economies. 
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service alone is not altogether apart from 
reality, though new pipe lines are being 
planned or built for both heating and in- 
dustrial service. 

To compute the long-run costs beyond 
present plant limits, each workable 
change in basic plant capacity (e.g., an- 
other pipe line and its related equipment, 
or a sizable supplement to distribution 
capacity) is represented as an average 
cost. Each such aggregate of investment 
cost is translated into average deprecia- 
tion, interest, tax, and maintenance 
costs that are added to average variable 
costs (e.g., gas purchases) to determine 
the average cost of the particular exten- 
sion. A discontinuous series of these 
average costs provides the basis for a cost 
curve, and is a working means to price 
determination. These average costs rep- 
resent various “planning” possibilities 
for a system and are not necessarily the 
explicit experiences of the system or in- 
dustry. Indeed, price determination ac- 
cording to cost anticipations avoids the 
possible difficulties that follow, as in the 
current case, from consumer adjustments 
to low cost-price relationships. After 
actual costs are incurred the commissions 
can make the corrections for limits of re- 
source use and reasonable earnings. 

In Figure 4 the AC and MC curves, 
which are applicable to the existing facili- 
ties, are cost curves such as those of 
Figure 3. The vertical line at Q2 repre- 
sents the limit of existing plant capacity; 
and costs and prices are figured beyond 
this limit. The demand curve, DD, is 
based on anticipations of coal and oil 
prices, buyer incomes, and home-con- 
struction trends. Calculated originally 
with the Q: line as the y axis, the DD 
curve is moved to the left by the quantity 
that can be served with established plant 
—by the amount-between, say, OQ, and 
OQ:. (Again, as this arrangement of the 
DD curve suggests, the sales for other 
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services are assumed to be fixed. (The 
long-run curve of average costs, LAC, is 
drawn through the several points of 
average-cost measurement, and the long- 
run curve of marginal costs, LMC, is 
derived from LAC. 

The LAC curve may be shown with 
different and more complicated forms 
than what is given in Figure 4. For one 
thing a series short-run cost and U-shaped 
curves can be shown in place of the pres- 
ent discontinuous calculations of average 
costs; then the present LAC curve is 
tangential to the several short curves. 
Allowance may be made for understand- 
able irregularities of cost behavior and 
calculation so that LAC cannot be fitted 
in an easy, freehanding fashion to a series 
of cost points. In the beginning, too, the 
average costs may decrease as some 
economies of scale are realized.!° Em- 
phasis is placed here on the increasing 
nature of long-run costs. Sales diversifi- 
cation between consumers probably de- 
creases, field costs of gas are likely to in- 
crease, a higher obsolescence risk may be 
anticipated as more lines are built from 
even a large gas pool such as the Pan- 
handle or Hugoton, costs of right-of-way 
leases can increase, and naturally the 
usual managerial diseconomies may be 
experienced as the system grows. In any 
casc the LAC curve serves to illustrate 
the idea of price determination. 

As indicated in Figure 4, the company 
and commission have a range of intel- 
ligible pricing choices. The range is be- 
tween P; and P2. Seeking the maximum 
addition to profits, the company chooses 
P, that is determined by the equation of 
LMC and MR. This is the new dis- 
criminatory price for space heating. To 
hold the company to a reasonable return, 

10 For example, the average costs (long-run) decrease as 
the size of the additional transmission line increases until, as 
a matter primarily of current technology of pipe manufac- 


ture, the line has a diameter of 20 or possibly as much as 26 
inches. 











Output ™ a 

a commission seeks an equation of DD 
and LAC at P:."! Selling Q.Q, at P», the 
company obtains an addition to total 
revenue that equals the aggregate addi- 
tion to total cost. Yet the profits of a 
considerably curtailed output and a 
somewhat higher price are likely to be 
attractive to the private firm and, unless 
the commission does something to push 
plant expansion toward an equation of 
DD and LAC, this maximum economic 
limit of service is not realized. 

Choosing a price according to long-run 
costs, the company and commission for- 
get about costs under prior conditions. 
They forget about costs in the OQ; area 
of Figure 4. A price such as P, of Figure 
4 is computed relative to plant extensions, 
but it is charged for the whole output of 
space-heating service. A commission 
may want to compute some costs under 
AC, conditions, add costs incurred be- 
yond the Q, line, and have a total cost 
that is turned into an average price. 


11 T am aware that some persons, attracted to reasoning on 
marginal-cost pricing, may prefer an equation of LMC and 
DD. Such a price determination, well beyond careful ex- 
amination here, raises a question about what disposition is to 
be made of the excess return. If the excess is used to reduce 
the rates of other buyers, the possibility of a larger social 
benefit from more heating service (e.g., extension to OQ, 
where DD =LAC) is left out of account. 
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Such a price, taking account of low costs 
in the OQ; area and being below P,, 
would leave some unserved buyers at the 
price and the shortage would persist. 

These three suggestions on gas-pricing 
policy have a common characteristic: 
higher rates to control the limits of space 
heating. In the first one the gas prices 
vary proportionately with coal and oil 
prices. Reckoning with the substitut- 
ability between coal, oil and gas, a regu- 
lator is cognizant of a demand factor of 
the problem but lacks attention to cust 
conditions. In the second suggestion, 
which is confined to short-run operations 
and an existing plant, cost control is pro- 
vided but it is effective only near the 
limits of plant capacity. Finally, if long- 
run costs are used, the range of output 
control is broadened and made more di- 
rectly relevant to production plans in the 
natural gas industry. Construction of ad- 
ditional pipe lines is a fact or is planned; 
the unsettled matters are the amount of 
plant expansion and the prices of space- 
heating or other gas service. 


IV 


Lacking knowledge of discriminatory 
pricing and working with notably simpli- 
fied versions of cost and demand con- 
cepts, commissions aie poorly equipped 
to deal with pricing and production 
problems in the space-heating market. 
Price increases are not commonly con- 
sidered in cases involving shortages of 
natural gas. Commissions approve tem- 
porary restrictions on gas service,'? but 
they do not examine closely the demand 


12 Re Long Island L. Co. (N. Y.), 45 P.U.R. (N.S.) 133 
(1942): Re Milwaukee G. L. Co. (Wis.), 65 P.U.R.(N. S.) 
193 (1946); Re Milwaukee G. L. Co. (Wis.), 66 P.U.R. (N. S.) 
117 (1946); Re Gas S. Co. (Mo.), 68 P.U.R. (N. S.) 155 
(1947). 

18 Re Illinois Iowa P. Co. (Ill.), 54 P.U.R. (N.S.) 154, 158 
(1944). 

M4 Re Public Service E. & G. Co. (N. J.), 66 P.U.R. (N.S.) 
28, 31 (1946); Re Jersey Central P & L. Co. (N. J.), 66 P.U.R. 
(N.S.) 129, 138 (1946). 
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changes and cost behavior that are im- 
portant facts in the situation. Even 
when an Illinois company, losing its 
source of natural gas, built a gas-manu- 
facturing plant and thereby incurred 
higher costs of heating service, the com- 
mission did not approve higher rates; it 
wanted to “avoid ... hardship to a 
group of customers.”!% On the other 
hand, in two cases, both decided by the 
New Jersey commission, higher gas rates 
were granted in part because fuel oil 
prices were much higher.'4 The com- 
mission approved all of one proposed 
price increasct and part of another. And 
a Massachusetts compais; was allowed to 
turn cost increases for the systeu. oc g 
whole into higher heating rates.1* 

As the construction of transmission 
lines and expansion of distribution systems 
provide more capacity for space heating, 
the commissions usually do not give close 
attention to the increasing costs of the 
service.'® Although commissioners com- 
monly knew about the low incremental 
costs of space heating service in the 
thirties, they apparently are not disturbed 
by the large current increment in plant 
investments. They do not mention the 
need for higher prices. Most of the 
available extension cases are decided, 
to be sure, by the Federal Power Com- 
mission that does not control space heat- 
ing rates. In one case this commission 
observed that the Chicago retail rate for 
home heating had not changed since 1933 
and that gas heating was planned for 
about 50 per cent of Chicago homes; but 
it said nothing about the increasing costs 
of the service, about the possible basis for 


18 Re Boston Consol. G. Co. (Mass.), 70 P.U.R. (N.S.) 1° 
(1947). 

16 Re Wisconsin Southern G. Co. (Wis.), 45 P.U.R. (N.S.) 8 
(1942); Re East Ohio G. Co. (F.P.C)., 52 P.U.R. (N.S.) 91 
(1943); Re Wisconsin Southern G. Co. (P.F.C.), 56 P.U.R. 
(N.S.) 65 (1944); Re Memphis Nat. G. Co. (P.F.C.), 56 P.U.R. 
(N.S.) 271 (1944); Re Panhandle Eastern P. L. Co. (F.P.C.) 
59 P.U.R. (N.S.) 38,.(1945); Re El Paso Nat. G. Co. (F.P.C.), 
64 P.U.R. (N.S.) 152 (1946); Re Mississippi River F. Co. 
(F.P.C.), 65 P.U.R. (N.S.) 184 (1946). 
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higher prices.17 And the Wisconsin 
Commission encountered what seemed to 
be a condition of increasing cost, and still 
gave no apparent attention to new cost- 
price relations.!* The regulatory interest 
centers on more gas service rather than 
price revisions that control the economi- 
cal limits of operation. 

Operating in their current manner, 
commissions may shift costs of service to 
other buyers. Additional pipe lines and 
possibly more distribution facilities are 
built, let us suppose, so that the current 
bans on gas-burner installations ~an be 
lifted. If so, the additivnal plant is in- 
stalled to serve primarily space-heating 
aad industrial buyers instead of buyers 
in general. Yet, by the time a case comes 
to the commission, the reason for addi- 
tional investments and higher prices can 
be somewhat forgotten. And other cost 
changes such as higher wages, which 
are associated with all classes of service 
and are further facts of the case, may 
encourage the regulators to order general 
or even proportionate rate increases. 
At any rate the commission, fearing 
charges of discriminatory regulation, is 
not anxious to single out the heating 
buyers for price increases. 

Separation of transmission and distri- 
bution operations seems to increase the 
chance that costs can be shifted away 
from the space-heating class. Gas trans- 
mission is handled commonly by com- 
panies and frequently by corporate in- 
terests that are not engaged in gas distri- 
bution. This means separate cases about 
wholesale and retail prices. Further- 


17 Re Natural G. P. L. Co. of Amer. (F.P.C.), 64 P.U.R. 
(N.S.) 129, 151 (1946). 


more, the regulatory work is likely to be 
divided—transmission cases by the Fed- 
eral Power Commission and distribution 
cases by state commissions. Thus, when 
the Power Commission grants higher 
wholesale rates, the distribution com- 
pany and state commission may not di- 
rect all or a large part of the increase 
toward heating service. Thcy may not 
inquire into the reasuns for additional 
transmission costs before they change 
rates to final consumers. General rate 
changes are easier to figure anyway. 


Vv 


The case of space-heating prices shows 
how commissions can use knowledge of 
such concepts as discriminatory pricing, 
price elasticity of demand, cross elasticity 
of demand (or simply substitutability 
between commodities), marginal costs, 
and optimum operations. And it shows, 
too, the need for factual studies of de- 
mand and cost behavior. Guided by 
this knowledge, heating prices relate de- 
mand and cost conditions to each other, 
and serve to economize the limits of 
operations. They are means to efficient 
production and regulation. Yet the 
commissions scarcely show an awareness 
of a pricing problem in the heating 
market, and are much inclined to urge 
simply the construction of more plant. 
And if the pricing problem is identified, 
the familiar accounting procedure for 
reasonable earnings control is likely to be 
adapted to a solution. In this regulatory 
environment the shortage of natural gas 
can last indefinitely—or as long as gas 
fields are available to serve the lucky ones. 


18 Re Milwaukee G. L. Co. (Wis.), 66 P.U.R. (N.S.) 19 
(1946). 





Me a“ em. gar Wwete ot TH ee = ot 


Research in the Succession of Farms: A Comment on 


Methodologyt 


By KENNETH H. PARSONS* 


HE succession of farms has recently 

come to be considered as an impor- 
tant problem in land tenure,! but as yet 
relatively little progress has been made 
in this field of investigation. The present 
statement attempts to outline the issues 
that are involved in a research program 
in the analysis of succession. Obviously, 
the statement must be tentative at this 
time; it can do no more than explore 
the issues and suggest ways of dealing 
with them. 

The succession of farms may be viewed 
as a broad and inclusive category—with 
“farms” including both real property and 
the operating unit as a going concern and 
with “succession” including all transfers 
of occupancy, use, or title to a successor. 
In each instance the successor takes the 
place of the predecessor in the assumption 
of responsibilities, rights, or duties. In 
the usual practice, the basic vehicle of 
succession is the title to the real property; 
title always passes to someone whenever 
the rights of the current holder are re- 
linquished, either voluntarily or by 
death. Whether or not the operating 
unit is held intact and passed on to suc- 
cessive occupants of the farm is an inde- 
pendent question, but the independence 
is a matter of degree according to the 
tenure status of the occupants. In its 
broadest connotations therefore succes- 
sion may include a wide array of trans- 
fers—the scale in real property running 

* University of Wisconsin. 

t Revised from remarks to the Technical Subcommittee 
on Research Planning in the Analysis of the Succession of 
Farms. North Central Land Tenure Committee, Madison, 
Wisconsin, February 24, 1948. 


1 For the most recent comprehensive article, see: W. L. 
Gibson, Jr. and Arthur J. Walrath, “Inheritance of Farm 


from a willing sale between two parties to 
the operation of the laws of descent. 

The problem of succession in current 
discussions is conceived of primarily as a 
part of the sequence of family trans- 
actions. Stated differently, within the 
broad field of activity which may prop- 
erly be designated as succession, at- 
tention is being directed to family ar- 
rangements in succession. The central 
question is whether and to what extent 
family arrangements are limiting factors 
in succession processes. __ 

Attention has been directed in recent 
years toward succession as a problem, in 
this family sense, from a number of 
different sources; an attempt is being 
made to coordinate these several more or 
less independent lines ot investigation 


‘through the research planning program 


of the North Central Land Tenure 
Committee.2 An extensive review of 
these different lines of investigation 
is beyond the scope of this paper, but 
note may be taken of representative 
inquiries which have contributed to the 
formulation of the problem—studies of 
father-son agreements, inheritance, capi- 
tal requirements, and tenure arrange- 
ments. 

For many years agricultural econo- 
mists have been interested in father-son 
operating agreements on farms. The 
typical problem in these agreements in- 
volved business arrangements between 


Property,” Journal of Farm Economics, November 1947, 
pt. 1, p. 938. The footnotes provide a good bibliography 
to the literature. 

2 Sponsored by the. Agricultural Experiment Stations ‘of 
this region and the Bureau of Agricultural Economics, 
U.S.D.A., aided by the resources and facilities of the Farm 
Foundation. 
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parents and son for participating in the 
operation, expenses, and income of the 
farms.* It has been a common experi- 
ence of persons counselling farm families 
on these matters either to have the un- 
certainty of the future ownership of the 
farm undermine the security of expecta- 
tions of the son (usually a tenant) or to 
have a thoroughly satisfactory operating 
agreement abruptly terminated by the 
death of the parents. One tentative con- 
clusion is that enduring and satisfactory 
father-son operating agreements cannot 
be worked out unless coordinated with 
some plan for the eventual transfer of the 
title to the farm. 

In somewhat parallel fashion several 
independent studies of inheritance, capi- 
tal accumulation and land tenure have 
pointed to the conclusion that the family 
management of capital, including plan- 
ning for the assistance to children in 
meeting the minimum needs for risk 

capital, might be strategic in the owner- 
ship of farms by operators.‘ 

_ These several lines of interest con- 
verge to raise the question as to whether 
improvements in succession arrangements 
may not introduce more security of ex- 
pectations into the operations of farms 
and facilitate more satisfactory transfer of 
title from one generation to another. 
There are good grounds for the suppo- 
sition that we may be able to improve the 
prospects both for owner-operatorship 
and genuine family farms by attention to 
the problem of succession. 

One may suppose that concern about 
succession has a peculiarly Americanslant. 
In one aspect the central query is, how can 
‘American farm families learn to work 
together better in this area of experience? 
In many countries the matter of passing 

*See for example E. B. Hill, “Father and Son Farm 
Partnerships,” Spec. Bul. 330, April 1944, Michigan State 
College, A.E.S., East Lansing, Michigan. 


‘For references, see footnotes to Gibson and Walrath, 
“Inheritance of Farm Property,” or L. A. Salter, Jr., “Re- 


the farm to the next in line is simply a 
settled affair. Custom and family pro- 
cedure are one. But in this country we 
seem to have experienced a sea change, 
to borrow an idea from Professor Toyn- 
bee, § so that the ties of kinship are not as 
strong as in the older countries from 
which we and our institutions derive. 
Whereas students of social affairs in the 
Orient, for example, are concerned about 
ways to break the grip of “family” on 
economic life, we are struggling to figure 
out ways of avoiding some of the penalties 
in American agriculture of an atomic 
individualism in a market economy. In 
America the law gives children no equity 
in the estate of living parents; the term 
“‘minor” refers to the fact that a child has 
no legally recognized will of his own. 
This vesting of property and legal au- 
thority in the head of the family is a part 
of our “individualism.” But it means, 
also, that genuinely democratic family 
life, including democratic family plan- 
ning on matters of farm succession, be- 
comes a challenge for achievement. I 
remember quite well the amazement of 
one of our Chinese students when he saw 
the terms of a contract under which 
parents had sold the home farm to a son. 
“In China this could not happen,” he 
said. Then he added, “In China we are 
trying to break the family down; in 
America you are trying to get people to 
work together.” 

The effect of all this is that family co- 
operation in America falls within the 
domain of voluntary group association. 
The leading principle is that a citizen 
shall have some choice about what groups 
he joins—and to a decreasing degree in 
recent years about whether or not he will 
enter into some form of collective action. 


search in Landed Property,” Critical Review of Research in 
Land Economics, University of Minnesota Press, 1948, Chap. 
Vil. 

* Arnold J. Toynbee, The History of Civilization (abridged) 
(Oxford University Press, 1947), p. 105. 
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The evidence is pretty clear that a single 
individual starting out on his own with 
only his abilities as assets cannot reason- 
ably expect to acquire ownership of a 
productive midwestern farm in a lifetime, 
at least under prevailing credit terms. 
Furthermore, the combination of the 
natural life processes of man, individual- 
ism in economic affairs, and a strict in- 
vestment attitude toward land will almost 
inevitably lead to some sort of absentee 
ownership of farms. Essentially in 
America the choice in the private owner- 
ship of farm land is between the family 
and the corporation. <A family invest- 
ment program leads naturally to absentee 
ownership when some members of the 
family move to the city. But family 
planning may also be directed toward 
facilitating the ownership of the farm 
by the member (if any) who becomes the 
occupant and operator of the family 
farm. ‘The corporation ownership is not 
a hopeless alternative by any means, but 
a vast new effort to reduce rights in cor- 
porate-owned farms to a mere investment 
function would surely come as a conse- 
quence to corporate ownership in order to 
give farm families that degree of inde- 
pendence in action and the minimum 
security of expectations in the occupancy 
and use of farms which a vital rural civili- 
zation requires. But there is the tradi- 
tional and time-tested principle of family 
ownership of farms which remains to be 
explored by genuine research. 

When investigators turn their inquiries 
toward understanding the nature and 
foundations of family farms, as the term 
is used by farm people, they will find 
their researches coming to grips with a 
comprehensive complex of relations. 


Traditionally, agricultural economists in ~ 


*G. F. Warren, Farm Management, (Macmillan: 1913), 
p. 239. 

7J. M. Brewster and H. L. Parsons, “Can Prices Allocate 
Resources in American Agriculture,” Journal of Farm Eco- 
aomics, November 1946, and the Report of Committee No. 1, In- 


this country have defined the family farm 
in terms of labor required to operate the 
farm; a family farm is “‘one of such a size 
that the family does most of the farm 
work, with some hired help.”* More 
recently definitions of the family farm 
have been proposed which add several 
characters to the definitions. These new 
definitions recognize that (a) some mini- 
mum size and income are necessary, 
and that (b) the conception must pro- 
vide room for genuine management de- 
cisions and control.’? When the “entre- 
preneurial functions,” or “the techno- 
logical management and business func- 
tions,” are analyzed in actual situations, 
it will be found, one may predict, that 
this management discretion cannot be 
made secure without systematic attention 
to tenure status and expectations. 

This is not the place to develop a truly 
comprehensive definition of a family 
farm.* But when such is done the general 
idea will also be at one with the general 
import of the family farm ideal held by 
farm people. It seems quite clear to me 
that the leading principle is simply this: 
a family farm is an organization which 
gives reasonable assurance that the col- 
lective will of the family shall not be de- 
feated either by arbitrary acts of other 
parties or by the circumstances of small 
size or unstable income. Furthermore, 
family planning in this content should be 
viewed as including projections beyond 
the lifetime of the parent-operators. Even 
with these further qualifications all that is 
implied is that the farm should offer a 
reasonably sufficient vehicle or instru- 
ment for family security. It is the func- 
tion of tenure arrangements to provide 
security of expectations in occupancy 
and use of the land (or, if you prefer, 


ternational Conference on Land Tenure, recently published 
as Family Farm Policy,.edited by Ackerman and Harris, 
(University of Chicago Press: 1947). 

® See also O. J. Scoville, “Measuring the Family Farm,” 
Journal of Farm Economics, May 1947, pp. 506-19. 
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secure access to land resources.) A year- 
to-year lease gives security of expectations 
against molestation or disturbance during 
a crop season. It is conceivable that 
rental arrangements could provide long- 
time security of expectations, but in 
America this security has not been 
achieved. Practically, and by and large, 
in this country only ownership with 
limited indebtedness has yet given farm 
operators adequate security of expecta- 
tions so that they can plan a long-time 
production program. To an even greater 
degree this is true in planning for their 
whole career, including old age security 
and helping the next generation get 
started on their own careers; the sons of 
owners have more secure’ occupational 
alternatives to choose among than do the 
sons of tenants. 

It is in this context that improved 
judgments in the planning of succession 


programs hold the promise of contribut- 
ing to the stability and welfare of farm 
people and rural civilization generally. 


I 


The practical problem of succession of 
farms is therefore a part of the larger 
matrix of day-to-day problems of achiev- 
ing security of expectations in farm 
operations, accumulating equities in 
farms, and transferring certain benefits 
or interests to members of succeeding 
generations. In order to avoid excessive 
length in this paper we shall assume 
simply that some thinking about passing 
the farm to the next generation is a real 
problem for a considerable number of 
farmers. Many observers consider it one 
of the major practical problems of farm 
families; other persons rate it lower. 
But considerations of the proportions 
need not detain the argument; we simply 
grant that it is a practical problem and 
proceed to consider the investigational 
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problem presented. 

The investigational problem of succes- 
sion is related to the practical problem in 
this way: any farmer (family) facing the 
alternative ways of relinquishing the re- 
sponsibilities of operatorship and distri- 
buting his property among his children 
must make practical judgments on the 
matter. Judgment is involved in any 
case, whether he judges it better to do 
nothing and let the laws of descent oper- 
ate or to act affirmatively. The point is 
that research comes to bear upon this 
problem through the possible improve- 
ments in these practical judgments of 
farm people. Essentially successful re- 
search on the problem of succession would 
so investigate the general problem that 
controlled or scientific judgment could be 
formulated which would test out the 
possibilities of improving succession prac- 
tices in typical cases. The task of re- 
search is to provide accurate and de- 
pendable bases for judgments which will 
point the way to, or demonstrate how 
characteristics of successful succession 
practices are interrelated. The scientific 
resolution of a problem requires that re- 
search point the way to remedying the 
difficulty through suggested ways for re- 
construction of the situation. 

It is implicit in the viewpoint pre- 
sented in this paper that the function of 
scientific analysis in this context is to 
provide the materials for the possible 
improvement in the practical judgments 
of farm people. We should strive to im- 
prove, not to replace, the common sense 
judgments of day-to-day acting of 
farmers. In effect this shifts the emphasis 
away from the distinction between pure 
and applied science and restates the 
issue as a distinction between scientific 
judgments which aim at establishing 
truth and practical judgments which are 
directed to the use and enjoyment of im- 
mediate resources. The tasks of research 
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therefore follow from the requirements of 
judgment in this kind of a problem. 

Stated in simplest terms any judgment 
involves a welding of fact and idea.* The 
facts state the relevant potentialities; the 
ideas state the possible ways of acting with 
reference to those potentialities. Good 
judgment consists in the ability to select 
the possibilities which will actually 
broaden or make secure the potentialities 
in a situation. Stated differently, a 
judgment may be analyzed into a syllog- 
ism wherein the major premise is a 
theory, ideas; and the minor premise is a 
set of assertions of fact. Research comes 
to bear upon the improvement of practi- 
cal judgments in three ways: (a) through 
clarifying the ideas used; (b) through 
providing relevant facts; and (c) through 
analyzing the actual experience in practi- 
cal judgments to see what the. conse- 
quences of similar judgments have been. 
It is through the latter type of investiga- 
tion that the valuational aspects of the 
problem can be investigated. No one 
phase of the investigation can be carried 
very far without consideration to the 
other aspects, but in the exposition of the 
investigational procedure it is necessary 
to deal first with the different phases one 
at a time. 


II 


We begin by considering the theoreti- 
cal problem. No field of inquiry is 
worthy of the name unless and until a 


* This suggestion that we take judgment as an analyti- 
cal reference point may require some further elaboration. 
For some months, or even years, my conviction has been 
deepening that explicit attention to the elements of judg- 
ment might be extremely fruitful in economic analysis. 
In one sense the suggestion is that we substitute judgment 
for the narrower concept of choice. Furthermore, a judg- 
ment has parts which can be analyzed separately and as 
they function together. More significantly, the concept of a 
judgment appears to offer a vehicle for straightening out the 
relationships between theory and fact generally, as well as 
between economic theory and statistics. If so, the way is 
opened for systematic coordinate use of the various social 
sciences as they come to bear upon a problem. In the 
nature of the case succession problems involve many 
different aspects of farm people’s experience which are 
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relevant explanatory theory is developed. 
In fact the succession of farms as a field of 
research really cannot be defined until a 
body of relevant succession theory is de- 
veloped. As the field is explored the 
theory will be developed, if at all. 

The theory, or ideas, to the judging 
farmer, will be the meaning to him of 
alternative succession practices. For 
him, the idea-meanings should help him 
select those practices which lead to the 
consequences which he judges to be de- 
sirable. ‘This is his philosophy of life in 
this area of experience. Typically, he 
needs some set of idea-meanings which 
enable him to relate such considerations 
as the following: his own prospects for 
survival, the care for his wife until death, 
some regular income to meet the cost of 
living for himself and his wife, the possi- 
bilities of assisting his children, the de- 
sirability of keeping the farm in the fam- 
ily, the possibilities of continued opera- 
tion of the farm as a going concern, and 
the effect of alternative ways of handling 
his property upon the physical condition 
of the farm. There is a real problem of 
research in clarifying this system of 
meanings and getting the issues in true 
perspective or relation to each other. 
This can be done, one may infer, only by 
actually finding and drawing out the 
implicit meanings or ideas from analysis 
of interviews and the experience of 
farmers. ° 
usually analyzed by separate studies of property, tenure, 
family life, farm management, etc. The intellectual 
grounding of this incorporation of judgment into social 
analysis in this instance is from Dewey’s Logic. However, 
one finds the term judgment appearing frequently in eco- 
nomic writings—but so far as I am aware no one has ever 
tried to include judgment formation within the analytical 
framework of economic or social research. As a minimum, 
the explicit recognition of judgment requires that we formu- 
late the relationship between propositions and judgments. 
See Dewey, Logic, (New York: Henry Holt & Co., 1938). 
Esp. Part II, “The Structure of Inquiry and the Construc- 
tion of Judgments.” 

10 For the results of such an effort see, “What the find- 
ings may mean,” Part IV, p. 14 to 28, Parsons and Waples, 


Keeping the Farm in the Family, Wis. A.E.S. Res. Bul. 157, 
September 1945. 
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But there is a more general scientific 
problem of theory in the investigation. 
This theoretical interpretation must, pre- 
sumably, be built up concept by concept. 
The general theory which embraces and 
incorporates the particular “philoso- 
phies” of the individuals (as possibilities) 
must be an integration of the relevant 
parts of many theoretical systems: of 
law, farm management, financial man- 
agement, capital accumulation, family 
processes and relations—at least these. 
If farm succession is taken seriously as a 
field of research, we shall need many 
monographs even with main emphases 
upon the various aspects of the theory 
alone. Gradually there will emerge, if 
the research is prosecuted successfully, a 
body of interpretations which explains 
how the various aspects are related to- 
gether in the explanation of succession. 
The explanations, of course, will be 
worked out as a part of investigations into 
facts; but here the purpose is to sketch 
out the task for theoretical formulation. 


For example, we need to know whether 
and under what conditions farms oper- 
ated by fathers and sons in cooperative 
arrangements actually are better- or 
worse- operated than those where father 
and son do not work together. Is the 
‘farm better conserved; is the livestock 
better cared for if the farm is owned by a 
family which has some prospective contin- 
uity for more than one generation? We 
need to know more about whether and 
under what conditions farms do run down 
with the aging and declining strength of 
operators working alone. We need to 
know the differential conditions of begin- 
ning farmers, and their relative rates of 
financial success as related to the assis- 
tance which parents have given them. We 
need to have many investigations of the 
way the “living law” actually operates in 
management of family finances, inheri- 
tances and settlement of estate interests. 
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In all these the theoretical interpreta- 
tion is but a part of given investigations 
but the point here is that this theoretical 
task and function needs to be recognized 
for what it is. Unquestionably a good 
deal of constructive work can be done 
through interpreting what we already 
know in different contexts, but at best 
these interpretations will be suggestive 
concepts, mere fragments of theory. 
This task of building an integrated 
theoretical interpretation appears to me 
to be quite formidable. The fields of 
knowledge which surround the succession 
problem have their own central prob- 
lems and focuses. The laws of inheri- 
tance and estate settlement do provide 
for some minimum security for widows 
especially and for equality of treatment of 
heirs in the absence of testamentary dis- 
positions. But the main task of the law 
is to settle disputes between heirs so that 
the title to the property will be clear. 
Formal economic analysis of the firm, at 
the core of the theory of farm manage- 
ment, really takes all the personal and 
property relations as given and has no 
concern with the social matrix even 
though the latter is really more funda- 
mental than the firm organization itself. 
In general it is clear that the core of 
the succession theory must be on the 
issues of choice, valuation or judgment. 
The law, as fact, is related to choices by 
defining the limits within which discre- 
tionary action must be channeled. Pre- 
sumably, the conceptual core of the 
theory must somehow be a formulation 
of relationships: discerned as a pattern 
within activity which coordinates the life 
cycle of a family, the processes of farm 
operations seen as a plan projected over 
a span of years, the real investment and 
real dis-investment processes of apprecia- 
tion and depreciation of land, and the 
financial capitalization which meets the 
risks inherent in such a business enter- 
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prise. These appear to be in the nature 
of over-all dimensions of activity which is 
at the core of a family farm viewed as a 
coordinated process over a time span of 
one lifetime or more. In principle the 
theory should explain how these co- 
ordinations are achieved, how the poten- 
tial performance is a permissible possi- 
bility within the working rules of the law 
and finally, it should explain how the 
idea-meanings, ‘‘the philosophies,” of 
individual farm families are a realizable 
possibility within this general system of 
social relations. 

Such a comprehensive theory of suc- 
cession, as suggested, can be worked out 
only by investigation. Its function would 
be twofold: It should embrace the 
systems of meanings of farm people as 
possibilities. ‘That is, the general ideas 
should be so clearly worked out that 
there are no real contradictions in the 


theory; this in turn can be used to help 
iron out conflicting ideas, eliminate dis- 
crepancies and fill in the gaps in the 
“philosophies” of farm people in their 


thinking about succession. This will 
make for more effective practical judg- 
ments by farm people. 

But such a comprehensive theory of 
succession has a crucial task to perform 
in research into succession problems. 
Such a theory is required as the matrices 
of hypotheses. The hypotheses which 
actually guide effective research are not 
just ad hoc suggestions shaped up in a way 
that permits testing. These hypotheses 
are actually, as one careful student has 
recently phrased it, terminal hypotheses. 
They are conceptions elaborated from 
and anchored in basic systems of theory. 
Here as elsewhere, inquiry is a continu- 
ous and cumulative process; hypotheses 
gain more power as they are developed 
with reference to more and more inclu- 
sive ideas; but this more inclusive theoret- 
ical system can be developed in a tested 
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fashion only by formulating a family of 
hypotheses as alternative explanations 
and then eliminating those which are 
less effective as explanations. 


III 


We now turn to a consideration of the 
generalization of fact through research. 
Facts are derived, of course, through the 
same operations as are the explanatory 
theories. The generalization of facts 
represents essentially the inductive phase 
of inquiry: the generalizations of theory, 
the deductive phase. 

Research can contribute greatly to the 
improvement of practical judgments on 
succession problems by finding out the 
relevant facts, the general factual rela- 
tionships that can be used by farm people 
in their different judgment contexts. 
Such factual assertions are essentially 
statements of the way things (including 
activity) are mutually and reciprocally 
involved one with the other in the suc- 
cession processes. . Suggestions were made 
above as to the kind of information which 
is needed. 

Here I add two qualifications which 
seem to present fundamental research 
problems: (1) Since the succession proc- 
ess operates through a series of judg- 
ments, the whole process needs to be 
visualized as a means-consequence rela- 
tion. What was tried, by what means, 
under what circumstances, with what 
consequences? In principle, this amounts 
to saying that the consequences of past 
evaluations can and should be analyzed 
as facts. It is also intended that val- 
uation as fact is always involved in 
practical judgments. It is for this reason 
that study of tenure practices or farm 
management practices always requires 
that we go out and interview and ac- 
tually study the experience of farm 
people. And (2), since succession activi- 
ties are in the nature of a temporal 
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sequence, the particular problem of anal- 
ysis involved in the formation of narrative 
propositions needs to be faced and sur- 
mounted. 

We may well consider the latter point 
first. It is becoming clearer to me that 
the temporal sequence in social affairs 
must be anaiyzed into some sort of com- 
plete units. That is, we do not, and can- 
not really analyze an endless process just 
as mere movement. Analysis implies 
some sense of direction in the movement. 
This issue is particularly relevant in 
succession research. It appears quite 
clear, for reasons which I shall develop 
shortly, that we must view the succession 
process in terms of such units as the life 
cycle of a farmer, or a family. 

There are quite technical reasons back 
of this suggestion. In the first place," 
analysis discriminates happenings into 
some units which we judge to be events. 
Thus events are a function within judg- 
ment, not within time itself. If this fact 
is overlooked we may find ourselves 
analyzing the life span of a farmer, for 
example, as a “succession of events” in 
which each seems to be “‘caused” by the 
preceding ones. While there are certain 
elements of continuity in a life history 
that can be related to what came before 
and what follows in ways that have ele- 
ments of necessity in them, on the whole 
this procedure is suspect in the analysis of 
problems such as those of succession. The 
more appropriate mode ef analysis is to 
construe a whole lifetime or a career as 
one event, and to consider the succeeding 
years as stages within this career. 

The conditions under which a young 
farm couple embark upon a farming 
career can then be viewed and appraised 
in relation to the probable outcome of 
completed careers. Once a farming 
career is reduced, in analysis, to an event 


11 See Dewey’s Logic, chap. XII, ‘Judgment as Spatiai- 
Temporal Determination; Naration-Description,” pp. 220- 
244. 
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with analyzable parts, or sub-events, 
then the way is open for the genuine 
comparison of many careers at different 
positions in space and time, provided we 
allow for the peculiar and differential 
degrees of resistance which are the func- 
tions of particular space-time conditions. 

The research advantages of somehow 
reducing many different careers to com- 
parable events will be obvious to anyone 
who has attempted to understand and 
explain particular tenure histories of farm 
families. Methodologically, this formu- 
lation also avoids the conception of 
“‘cause”’ as force running through the life 
of a farmer, by which the initial financial 
push given by his parents is somehow 
conceived of as a power running through 
every stage of his farming career, and 
eventually pushing him up into a higher 
stage of wealth accumulation. I can only 
conclude that cause-as-a-force, running 
through a life viewed as a sequence of 
events, is simply confused analysis. A 
substantial gift from parents used as a 
down payment on a farm may make all 
the difference in the world in the way a 
couple starts farming; with life as it is 
there is no unavoidable and necessary 
connection between this “‘start” and the 
outcome of the career. Such a grant re- 
duces initial obstacles and should be 
analyzed in these terms. 

This view may seem paradoxial, in the 
face of the obvious fact that life is after all 
a kind of a history. Furthermore, any 
attempt to analyze a life history, as in 
succession studies, will resort to the for- 
mation of narrative propositions. The 
statements about a life history are made 
initially in narrative form; as these state- 
ments are reduced to systematic form 
they may take on the general form of 
‘the parents made such and such tenure 
progress during some specified period of 
time and under certain specifiable condi- 
tions.” If we follow out this analysis 
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carefully do we not eventually come out 
with the life resolved into a single event, 
with the “‘progress” marked off according 
to certain specifiable traits in the situa- 
tion, and the pattern of the career itself 
reduced to a series of means-consequence 
relations? ‘Through analysis we move 
from a temporal-sequence observation to 
a means-consequence explanation. When 
this is accomplished we can then relate 
the achievements in a career to the 
circumstances of the situation, what was 
attempted and what achieved. 

It seems therefore that there are really 
different kinds of relevant facts needed 
for an understanding of a succession ex- 
perience. Or, stated differently, any 
farmer interested in improving his judg- 
ments of what to do in regard to the pass- 
ing of the farm down to the next genera- 
tion needs different kinds of facts. 

There are the general facts of the 
situation in which a career has its locus. 
These facts formulate the general condi- 
tions in comprehendable ways. Typi- 
cally the questions are: what about the 
level and direction of prices, the amount 
of equity involved, the value and pro- 
ductivity of the farm, the number of 
prospective heirs, even the stability of the 
climate? Such items as these constitute 
the general facts of the case, revealing 
the dimensions of the potential resources 
and obstacles. If particular succession 
practices are to be evaluated, it is the 
practices that must be compared. This 
cannot be done unless ways are figured 
out to make allowance for such things as: 
“being born at the right time”; or the 
windfall of unusually high prices; or the 
number of children in the family. 

Then there are possibly relevant facts 
about what we might call the mechanics 
of the succession process itself. The 
farmer should know what special legal or 
business devices have been worked out 
and are available for the mere taking— 
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possibly at a fee: special contracts, pro- 
visions for life estates and remainder in- 
terests; amortization tables, life expect- 
ancy and annuity computations, and 
the making of wills. Knowledge of the 
availability of these various devices and 
the way they have worked out in other 
people’s lives are also relevant facts. 
There is a great deal of work that needs to 
be done, merely identifying and evaluat- 
ing these devices in general terms. 

When the more external and mechani- 
cal elements of the situation are under- 
stood as facts, the way is then open to 
understand the actual workings of the 
succession process itself. The means- 
consequence relation—what was at- 
tempted, under what conditions, with 
what resources, and with what conse- 
quences—can then be investigated and 
understood. The means and the conse- 
quences are a part of the whole situation, 
in any case. But the bearing of both the 
general facts of the situation and the 
particular devices used needs to be esti- 
mated separately, before the final judg- 
ments of generalization regarding the 
means-consequence relationships are at- 
tempted. 

The crucial and most difficult general- 
izations of fact needed to improve the 
judgments of farm people regarding suc- 
cession activities and practices would 
seem to be the ones which formulate the 
means-consequence relation, showing the 
connections of purpose, activity, and 
consequences, with reference to specifi- 
able conditions under which action oc- 
curred. 

If we can actually make such scientific 
analyses of the operation of practical 
judgments on succession problems we 
shall at the same time deal with the 
valuational problem. The value of the 
means is to be found by analyzing the 
consequences in relation to purpose or 
intent. The particular consequences of a 
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specifiable act are to be rated by what 
was attempted. But what was attempted 
in any particular case should be viewed 
by the investigator against possible sys- 
tems of meanings for individual farmers, 
which in turn are rated for general 
validity and effectiveness against the 
general theory of succession, which form- 
ulates the best explanation of succession 
conceivable without contradiction. 


IV 


In conclusion, and by way of summary, 
the suggestion has been made that re- 
search in farm succession should pro- 
duce two different kinds of generaliza- 
tions—of theory and of fact. To the in- 
vestigator the theory will be the explana- 
tion of succession—-meaning in a technical 
sense. To the farm people who formulate 
and act upon the practical judgments by 
which farms are passed from one genera- 
tion to the next, this theory will be rele- 
vant only to the extent that it helps them 
clarify their own “philosophies” about 
keeping the farm in the family. On the 
factual side, the investigator will develop 
general facts both about obstacles to ac- 
tion and about the consequences of differ- 
ent courses of action with due regard to 
the extenuating circumstances of time and 
place. The farm people in their own way 
should be able to use these general facts 
to help them understand their own 
problems. Any person, or family, mak- 
ing a decision about leasing or selling a 
farm to a son will have many facts to con- 
sider which are unique to the particular 
situation. Research should illuminate 
the problem for them, provide guides and 
suggestions which will enable the practi- 
cal judgments to be made more intelli- 
gently and with more security of prospect 


for a favorable outcome to the act. 

Finally, we may view these possible 
findings all together from the perspective 
of a farm family trying to make a decision 
on a difficult and delicate matter. Viewed 
ideally the farmer would have a well 
thought-out idea of the whole thing—a 
plan of action. Also he would have a 
different set of propositions of fact for 
each of the major aspects of the problem. 
In each set would be some securely es- 
tablished general statement of fact—as 
well as the particular facts of his own 
case. One set of factual propositions 
would deal with cost and returns formu- 
lating alternative ways of operating the 
farm—by himself with his son as a hired 
worker; by his son as tenant; by his son as 
owner and the father as holder of a 
mortgage, etc. There would be facts 
about investment: about the various al- 
ternatives of retriement, retirement in- 
come, etc.; about different kinds of 
property arrangements; about how al- 
ternative ways of passing the farm along 
would influence the careers of the other 
children, and so on. In principle, each 
aspect of the situation which holds some 
reasonable probability of being a limiting 
factor in the total act of transferring the 
operation and for ownership to the next 
generation would need to be analyzed. 
The farm family making such a decision 
does not need all the facts; they need only 
the most relevant facts. More precisely, 
before final judgment is attempted there 
should be a whole series of subjudgments 
which have the purpose of deciding 
which facts report strategic factors. In 
any situation two or three aspects are 
likely to outweigh all other considera- 
tions. Such is the economy of sound 
judgment. 
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Conservation Aspects of Land Programs* 


"THE underlying purposes of the land pro- 

grams of the Department of Agriculture 
are: (1) Theconservation and development of 
land resources—soil, water, forests, and range, 
and (2) the maintenance and stability of farm 
income through protection of the land-re- 
source base. The accomplishment of these 
purposes requires an analysis of data regard- 
ing conditions, needs, and the wise manage- 
ment of our land resources. Obviously, these 
aims are closely related and overlapping. 
Basic to society’s interest in conservation are 
our present and future food and fiber needs, 
including an adequate reserve for any con- 
tingency that may arise. Moreover, a better 
knowledge of our land-resource problems will 
enable society to improve the effectiveness of 
different programs that are designed to better 
the lot of the American people and that are 
set up to safeguard the Nation’s capacity to 
produce food and fiber. 

There is an arising revitalized interest in our 
needs regarding land resources and in land 
problems in the United States. This paper 
briefly reviews as background information cer- 
tain conservation features of the land pro- 
grams of the Department of Agriculture, but 
deals essentially with some of the economic 
issues in land conservation. Questions are 
raised and problems of Jand resource use are 
presented as they relate to conservation in 
farming and range areas. 


Resource Needs 


Not many years ago the Nation was grap- 
pling with the problem of apparent surpluses 
in almost all lines of agricultural production. 
While World War II was in progress, the 
surpluses disappeared and something ap- 
proaching an all-out effort was made to in- 
crease production. However, the fear of sur- 
pluses remains and is a major cause of or 


* The views expressed are solely the author’s and do not 
necessarily reflect the official views of any government 
agency. The author wishes to acknowledge the sugges- 
tions given by a number of his associates in the Depart- 
ment and especially the assistance of Mr. Alvin T. M. Lee. 


reason for farm price-support programs and 
the marketing research program through 
which it is hoped to enlarge the outlets for 
farm products. 

Available land and fertilizer and our im- 
proved technology indicate that agricultural 
production can keep pace with our needs for 
food and fiber. But it is difficult to forecast 
needs because of uncertainties as to the level 
of our population and the nature of our 
foreign policy. Population estimates for 
1975 range from 162 million to 185 million 
persons, depending upon the assumptions 
used in regard to birth and death rates. If 
potential new land resources are developed 
in the United States and if American farmers 
manage the land in such a way as to maintain 
land resources—which one must recognize is 
not now being done in many areas—the 
Nation can rest assured that food and fiber 
can be produced to maintain all of our people 
in relative abundance, and that they will be 
produced provided an adequate distribution 
system is maintained and sufficient purchas- 
ing power enables the peopie to buy what 
they need. Ifa high level of general employ- 
ment is not maintained, the position of Ameri- 
can farmers appears to be vulnerable not- 
withstanding increases in population. The 
need for food in itself does not assure satis- 
factory farm incomes. Obviously, it is de- 
mand backed up by purchasing power that 
is essential. The rate of expansion of the 
demand for farm products depends upon 
changes in population, upon income, and 
upon consumers’ understanding of nutrition 
and tastes or preferences. 


The world need for agricultural produc- 
tion will continue to be great regardless of the 
situation in individual countries. Population 
in most countries is continuing to increase, 
even though local food supplies are short. In 
the Asiatic countries where large segments of 
the population have always been on the verge 
of starvation, population numbers stagger the 
imagination. One need not be a Malthusian 
to be concerned about poverty, under- 
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nourishment and even famine in many parts 
of the world. 

A social consciousness has arisen among 
the nations as to the importance of doing 
something about the food needs of the peoples 
of the world. Agriculturally rich and pro- 
ductive nations like the United States have a 
responsibility not only to their own people but 
to distant consumers who depend upon the 
contribution this country can make to their 
food requirements. This can be done through 
an expansion of trade, through direct assist- 
ance in periods of emergency, and through 
dissemination of the know-how for increasing 
food production. 


Features of the Land Programs 


The programs of the Department of Agri- 
culture are varied and complex in both their 
objectives and their operation. The types of 
action that have been taken to meet land 
problem situations have arisen essentially 
from deterioration of our resources, malad- 
justments in land uses, difficulties in land 
management, and conflicts of interest in the 
use and control of land. Rural poverty, 
ruthless destruction of our forests, ill-adapted 


land uses, land reversion, and situations inci- 
dent to government land disposal policies are 
well-known manifestations of the problems. 
Conflicts of interest have existed between 
groups and also, at times, an incompatibility 
of interests between individual operators and 
the public welfare. This should not be alarm- 


ing. The satisfactory working out of the 
conflicts is part of the democratic process. 
The basis for concern is the possibility that 
one group may so dominate the scene as to 
impair the interests of others. 


Agricultural Conservation Branch and Soil Con- 
servation Service. The action programs dealing 
with land problems were brought into being 
largely by economic depression, drought, dust 
storms and widespread soilerosion. These pro- 
grams were devised to help solve or ameliorate 
problems that individual farmers, acting on 
their own and individual initiative, could not 
meet. Experiences have demonstrated that 
voluntary action on large national problems 
resulted in little if any accomplishment be- 
cause the actions of some were neutralized by 
the actions of others. The scope of such 
problems is beyond individual control. Con- 
centrated efforts toward a common goal and 
group action were needed if results were to be 
achieved. 


LAND ECONOMICS 


In this setting the Agricultural Adjustment 
Administration was born. This agency has 
passed through successive changes. Its off- 
spring now are the several commodity 
branches and the Agricultural Conservation 
Programs Branch of the Production and 
Marketing Administration. The Agricultural 
Conservation Branch has the responsibility for 
making payments to farmers for carrying 
out approved soil and water conservation 
practices. Some 50 approved practices are 
eligible for payments, and each state, in turn, 
narrows this list down to those practices 
applicable to the state. The county com- 
mittees of farmers, in turn, select the practices 
applicable in their own county. In regard 
to conservation, one specific result of this 
program has been considerable reduction in 
loss from soil erosion, brought about by shift- 
ing production onto the better soils more 
suitable for cropping. 


The Soil Conservation Service program is 
another illustration of the adaptation of a 
national program to local conservation needs 
and situations. The Soil Conservation Serv- 
ice is the facilitating agency for technical as- 
sistance in preparing basic conservation plans 
for the use, treatment, and management of 
farm lands. In the main, this planning 
service is rendered by some 2,000 soil conser- 
vation districts, organized under state ena- 
bling Icgislation. Farm plans have been com- 
pleted for about 600,000 farms comprising 
more than 167,500,000 acres. Between the 
Soil Conservation Districts and the farmers, 
agreements on land improvement plans are 
arrived at through mutual understanding of 
problems and the necessary action to be taken 
for solution. The soil conservation districts 
have already demonstrated their effectiveness 
for dealing with soil and water conservation 
and hold even greater promise as a device in 
finding answers to many difficult land prob- 
lems. Through education and demonstration, 
great strides have been made in getting across 
to farm people and the public the value and 
necessity of conservation; and through con- 
crete action much has been achieved. 


As a part of the recent Congressional hear- 
ings on matters relating to conservation, in- 
terest has been expressed in placing more 
emphasis on grass seeding, developing stock- 
watering ponds, terracing and other long- 
range permanent practices, and in placing 
less emphasis on government spending for 
lime, fertilizer, and recurring production 
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practices. Related to, but independent of 
the rise of this proposal is the problem of 
tying farm income payments to production 
conservation practices. 

As stated at various Congressional hearings, 
the Department of Agriculture recommends 
the consolidation of the Soil Conservation 
Service and the Agricultural Conservation 
Division of the Production and Marketing 
Administration into a new agency. This is 
thought necessary in order to achieve the re- 
quired perspective and balance and scope of 
vision to carry out properly a unified soil con- 
servation program. Inasmuch as the activi- 
ties of these two agencies are directed to the 
same objective—conservation and proper use 
of our agricultural resources—it is felt by the 
Department that the integration of these 
agencies should result in a substantial speed- 
ing up of conservation plans, an increase in 
the rate of putting conservation plans for in- 
dividual farms into effect, more efficient con- 
servation practices, and more efficient admin- 
istration. 


Forest Service. The United States Forest 


Service is another large conservation agency 
in the Department. 


In the management of 
the National Forests, the Forest Service has 
two key principles. One of these is called 
“sustained yield,” and its objective is simple 
—to keep forest land yielding maximum re- 
turns. The other principle is “multiple use.” 
This means that the various uses and services 
of a given forest area are coordinated in one 
over-all management plan. ‘The Forest 
Service is concerned not only with timber 
crops but with wildlife, range forage, recre- 
ational values, water supplies, and other 
products and services associated with forest 
lands. 

Flood Control Program. Reference to the 
work of the Soil Conservation Service and the 
Forest Service should mention, in addition to 
the conservation activities indicated, the 


flood-control surveys and operations—one of ._. 


the Department’s significant land conserva- 
tion and development programs. These two 
agencies are responsible for the flood-control 
work in the Department. Because flood-con- 


trol work that is well done modifies land uses . 


and affects the farm set-up, it is particularly 
important that a well-rounded program 
representing different interests be carried on. 

Credit Agencies. The use of publicly spon- 
sored credit is another means of promoting 
conservation, particularly soil conservation. 
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Both the Farm Credit Administration and 
the Farmers’ Home Administration are con- 
cerned with soil conservation and through 
their programs are working for improvements 
in conservation practices. The Farm Credit 
Administration, through its loan policy, the 
adjustments of farm debts during the 1930’s 
and other similar actions, has contributed to 
the conservation of farm resources by doing 
things that discourage exploitation. All the 
Federal Land Banks make loans for soii- 
improvement and farm-improvement prac- 
tices. One land bank has developed a special 
type of soil-improvement loan for which a 
complete farm plan is required as a condition 
to the granting of a loan. Production credit 
associations also provide credit for soil-im- 
provement practices. 

In the case of the credit extended by the 
Farmers’ Home Administration, approval of 
ciedit is based in part on the soundness of the 
farm as an economic unit and in part on the 
ability of the borrower to carry out good con- 
servation practices and sound farm manage- 
ment. In the farm-ownership program, the 
agency maintains some degree of supervision 
during the life of the loan, and the contract 
contains a clause that the borrower will main- 
tain and improve the farm and prevent wast- 
age of resources. Both in the older 100-per- 
cent-direct-loan program and in the recently 
inaugurated mortgage-insurance program, 
the land is appraised on the basis of its pro- 
ductivity, and the loan is serviced and super- 
vised to see that good farming and land-use 
practices are followed and that the security for 
the loan remains good. 

The insured-mortgage program of the 
Farmers’ Home Administration adds to the 
scope of the program and can be expanded 
greatly, for under it any private loan may be 
insured up to 100 percent of the mortgage, 
which can be for as much as 90 percent of the 
appraised value of the farm. 


_ The farm-development and farm-enlarge- 
ment loan programs of both agencies provide 
a means whereby uneconomic units can be de- 
veloped or enlarged into efficient family 
farms and thus provide an adequate income 
without misuse of the soil. Loan funds may 
be used to establish conservation measures 
such as erosion-prevention practices, devel- 
opment of permanent pasture, basic soil 
treatment, drainage, irrigation, land clear- 
ing and reforestation. 


Research and Education Programs. The De- 
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partment of Agriculture, the State Experi- 
ment Stations jointly and separately, and the 
Cooperative Extension Service have long 
been engaged in research and education on 
all farm problems. Achievements in the 
field of plant research, developments of new 
varieties of grasses and physical devices for 
controlling erosion are but examples of the 
many results of research. The extent to 
which the results of research are adopted by 
farmers depends upon the effectiveness with 
which the findings are put across to them. 
Farmers must be convinced of the soundness 
and profitability of recommendations before 
they will adopt them. The Extension Service 
is the general educational agency for imple- 
menting agricultural programs of both federal 
and state agencies. It fits into the over-all 
conservation effort through its close associa- 
tion with farm people. 


Some Conservation Issues 


Land Use and Conservation. A major prob- 
lem in obtaining conservation and good land 
use is the economic and social adjustment that 
must first be made. Present types and systems 
of farming have often been developed on the 
basis of feasible and intensive systems of land 
use. In the South, for example, the typical 
farmer grows too much cotton for good land 
use practices, but in many areas it is the most 
profitable cropping system, considering the 
acreage available in the average farm. 

Similarly, corn is a relatively profitable 
crop in the Midwest. However, in many 
parts of the area now undergoing heavy till- 
age, beef-cattle production would be more 
conducive to good land use than is production 
of cash grain. Operators on small farms 
cannot specialize in beef-cattle raising be- 
cause neither the number of beef cattle nor the 
corresponding acreage of pasture and hay 
crops associated wth a small farm makes for 
a profitable enterprise. In order for the 
family to be effectively employed on a beef- 
cattle farm, the herd must be large and the 
corresponding acreages of pasture and rough- 
age must be adequate. 

Certain types of price-support programs 
and benefit payments may lead to practices 
that discourage diversified and conservation 
farming, one effect being to impair land re- 
sources at a rate in excess of immediate 
benefits received. It is uneconomic to main- 
tain or prolong an intensive system of farm- 
ing when doing so is possible only because of 
subsidies coming from the outside. 


LAND ECONOMICS 


Some may fear that a change to a more 
extensive system of farming would result in 
reduced production of the products we need. 
This would be true if the changes involved 
only a shift in major uses of land. In the 
past most of our major agricultural crops have 
often been surplus in volume in comparison 
with needs. The trend in the demand for 
farm products has gone up more slowly than 
the trend in supply because supply has been 
notably stimulated by improved technology, 
by an advance in labor efficiency, and by the 
development of new land. 

A recent study in the Corn Belt and Lake 
States by the Bureau of Agricultural Eco- 
nomics and the Soil Conservation Service 
deals with the probable effects on land use 
in this area if good crop rotation and soil- 
conserving practices were carried out. For 
the eight states as a group, increased yields 
obtained from the use of proved fertility prac- 
tices and proved corn varieties would result 
in about an 18-percent increase in produc- 
tion of corn, about 12-percent increase in the 
production of small grains, but more than 
double the amount of feed from permanent 
pasture, rotation pasture and hay. Of course, 
only a part of these increases can be credited 
to conservation. Increased production could 
take place for a time without regard to con- 
servation farming but the level of production 
could not be maintained. 

Adoption of recommended rotation and 
land use in the Corn Belt and Great Lakes 
States would double this area’s capacity for 
livestock production. A sudden shift in this 
direction could bring serious repercussions in 
other parts of the Nation as well as a shift in 
the normal relationship between livestock 
numbers and grain supply. But, of course, a 
sudden shift is not possible. And the effects 
of a shift could be minimized by increasing 
beef cattle relative to hog numbers, thus con- 
verting more roughage to meat. A further 
adjustment could be made by increasing the 
forage in the livestock rations. With modern 
methods of making hay, it is possible to put 
up hay with less loss of nutrients than 
formerly. Also the use of alfalfa and other 
high-nutrient roughage reduces the need for 
grain in the livestock ration. It is recognized 
that large investments would be necessary to 
make such shifts in land use and production. 


In some areas, farmers are improving the 
fertility of their suitable cropland and so are 
able to retire the steep and eroded hill land 
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from crops and to shift it to pasture. Thus, 
through pasture improvement as well, they 
are increasing the total volume of production 
on the farm and changing to a system of 
farming and land use that will insure soil 
conservation. Conservational land use may 
involve intensification on land suitable for 
continuous cropland use and extensification 
on land subject to erosion—both intensifica- 
tion and extensification on the same farm. 


Increasing the size of farms does not insure 
a conservational system of farming, although 
it may often be a necessary conditioning or 
facilitating factor. It is recognized that ex- 
ploitation of resources is most serious on many 
of the large farms, particularly where one- 
crop tillage farming predominates. However, 
adequate acreage in a farm increases im- 
mensely an operator’s opportunities to adopt 
a system of farming that will conserve the 
soil and yet yield enough income to provide 
him and his family with an acceptable level 
of living. It also permits extension of mech- 
anized methods of farming that in itself gives 
support to conservation farming. Small 
farms under certain conditions are not con- 
ducive to conservation farming. 


As good conservation farming in many 
areas requires enlargement of operating units, 
the opportunities for buying or leasing addi- 
tional land is an important consideration in 


attaining adequate conservation. Farm in- 
come in general during recent years has been 
high and the advantages of expanding oper- 
ations have been very apparent. In expand- 
ing their acreage farmers should consider 
changing their type of farming rather than 
continuing to emphasize production of the 
exploitative types of intertilled crops which 
are likely to accelerate erosion. It is recog- 
nized that farm land prices have gone up 
sharply and in many areas are now higher 
than would seem warranted by expected 
future incomes. This is a serious handicap to 
the adoption of desirable conservation prac- 
tices. Too large a part of farm income is 
capitalized into land value and thus needed 
conservation practices and good family living 
must be sacrificed. 


Institutional Factors. Among some of the 
conservation issues, the most difficult to meet 
are those of an institutional character. Ten- 
ure situations on both public and private 
lands, credit arrangements, and types and 
forms of district or local organization that 
bear directly upon conservation are examples. 
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The public has long recognized the need for 
public ownership and management of certain 
kinds of land. However, many tenure issues 
arise even in lands held in public land owner- 
ship. To change certain of the customs and 
legal ways of dealing with rights in land cer- 
tainly gets into the realm of controversial 
issues. 

Early transfer of the farm from father to 
son is advantageous in a conservation system 
of farming. Under the present system of in- 
heritance and transfer, most of the farms of 
the Nation are expected to pay for themselves 
each generation, to maintain improvements 
and conserve the land, and: to provide a 
reasonable standard of living, including the 
education of children who later may move to 
the cities. Few corporations in the United 
States could accomplish a similar feat. We 
recognize the problem but little has been done 
to understand or deal with it. 

Credit arrangement might be used to a 
greater extent than at present to encourage 
conservation. As credit is flexible and ex- 
tended on an individual basis, it should be 
possible at least to experiment with new credit 
policies. For instance, might not more 
attention be given to the extension of credit 
to capable promising young men to enter 
farming? To start from scratch at present or 
near present price level, under the existing 
institutional set-up, and look forward to 
accumulating the capital required for the 
attainment of ownership of an adequate and 
efficiently operated farm is disheartening. 
If individuals should be expected to acquire 
unencumbered ownership during a lifetime 
from their productive efforts, could this not 
be achieved more readily by beginning the 
ownership process by the aid of credit in their 
twenties rather than their forties? It is, of 
course, recognized that incurring heavy debts 
to acquire ownership should not be en- 
couraged during periods of particularly high 
land values. 

In regard to conservation district organiza- 
tions, it is well known that conservation 
achievements were to be sought largely 
through voluntary action, but it was recog- 
nized that, in certain instances, police power 
regulations may be necessary as a last resort 
to prevent a small minority of land owners 
from inflicting serious damages on neighbor- 
ing properties. 

Many of the State Soil Conservation Dis- 
trict Acts enable districts to pass land use 
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regulation. Except for one district in North 
Dakota, Colorado is the only state where land 
use regulations have been adopted. In this 
state seven districts set up iand use ordinances, 
based on land use capability classifications, 
for the control of breaking sod; six districts 
established sod land regulations requiring 
that certain tilled lands be basin-listed; and 
three districts adopted grazing regulations. 
In 1945, the Colorado legislature, because of 
agitation against the regulations, amended its 
soil conservation district law. One provision 
of the amendment nullified all land use regu- 
lations previously adopted unless they were 
readopted within 45 days of the enactment of 
the amendment. Apparently steps were not 
taken to reenact these ordinances, and pre- 
sumably no land use regulations now are 
effective in Colorado. In an area like the 
Great Plains, it is questionable whether agri- 
culturai and grazing lands can be conserved 
and improved without group controls. It is 
also significant, even though understandable, 
that since 1939 only two states have provided 
for land use regulations and three states have 
deleted such provisions. The trend has been 
definitely away from granting land use regu- 
lations for agricultural purposes to local units 
of government. 

Federal-State Relations. It is obvious that 
the implementation of conservation policy is 
affected by the operating relationships be- 
tween federal, state and local governments. 
Existing issues and conflicts need to be faced. 
In the administration of a conservation pro- 
gram, one basic consideration is that the 
degree of responsibility exercised by any unit 
of government should be compatible with its 
specific interests in conservation but limited 
by the power and ability of that unit of 
government to assume responsibility com- 
mensurate with necessary obligations. An 
interest in a conservation program and a 
desire to assume responsibility by a state or 
loca! unit of government does not constitute 
grounds for decentralization of responsibility 
unless this responsibility can be adequately 
protected and so entrusted that all levels of 
government cooperate toward accomplishing 
common objectives. Conversely, extreme 
centralization of administrative functions that 
could just as well be executed by state and 
local units of government can lead to some 
of the alleged evils of bureaucratic institu- 
tionalization. The administration of conser- 
vation policies among units of government 
should be governed by rules of reasonable- 


LAND ECONOMICS 


ness in view of the interest involved and con- 
tributions made, both immediate and future, 
and the ability to carry out the degree of re- 
sponsibility required to insure a successful 
program. ‘There are many practical prob- 
lems in this field calling for consideration and 
understanding. 


Needed Economic Research 


The development of a permanent con- 
servation program that is both acceptable and 
effective over a period of time requires re- 
search in the economics of conservation. 
Such research is needed on problems of an 
over-all character as well as at the level of the 
individual operating unit. Through a com- 
prehensive research program, valuable infor- 
mation could be obtained on the integration 
of sound conservation as a phase of good farm 
management practices, and on such questions 
as: (1) What is the significance of the prob- 
lem of soil depletion in terms of future land 
requirements? (2) What are the total bene- 
fits and costs to different beneficiaries from 
alternative expenditure opportunities for con- 
servation and various types of conservation 
measures? (3) What types of arrangements 
and inducements—tenure arrangements, 
capital requirements, incentive payments, 
administrative devices—are appropriate and 
necessary to obtain farm participation in con- 
servation programs? 

Under our system of landed property, in- 
dividual benefits arising from soil conserva- 
tion are largely the basis of total social bene- 
fits, and consequently society is interested in 
all net beneficial results arising from conserva- 
tion. As the public treasury is limited, con- 
sideration must be given to alternative ways 
of getting conservation in any given area, as 
well as alternative investment opportunities 
for different types of land conservation de- 
velopment, with the objective always in mind 
of obtaining substantial social returns per 
dollar of public expenditure. The issue is one 
of how to spend limited funds so as to get the 
greatest social benefit. Also it would appear 
to be just good sound public policy and good 
common sense for individuals to bear the cost 
of conservation to the extent of their ability. 
The nearer benefits from conservation can be 
charged to direct beneficiaries the more 
equitable is the allocation of costs. One of the 
big issues of land conservation on private land 
is the extent of public participation neces- 
sary in society’s interest and the manner in 
which aids are extended. 
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In the end, much of the support for and 
appraisal of conservation is a matter of public 
policy. Economic studies are significant 
in the process of forming policies as analyses 
of private and public interests in conserva- 
tion are essential in arriving at or modifying 
value judgments in regard to conservation 
policies. The techniques and institutional 
devices and plans that are a part of conserva- 
tion programs should be considered in an 
economic analysis of conservation as they are 
factors that affect economic appraisals. Re- 
search that emphasizes practices and ad- 
justments needed to develop further both 
stable and profitable land uses and farm 
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systems has a definite place in the field of 
land conservation. 

During the last 20 years outstanding prog- 
ress has been made in land and water con- 
servation in the United States. However, 
much remains to be done; and throughout 
the world the picture is less bright. But with 
widespread public support and if the forward 
advance is not upset by some disaster, we 
may well bring about achievements that will 
have significance for the peoples everywhere. 


V. WEBSTER JOHNSON 


Bureau of Agricultural Economics, 
U. S. Department of Agriculture 





Agricultural Profit-Sharing in Puerto Rico 


(THE pressing world wide food shortage 
since the end of World War II has 
focused the attention of statesmen, educators, 
and scholars on the need for land tenure 
reform in various parts of the world. The 
objectives of such a reform are twofold: (1) in- 
creased production, and (2) greater security 
to those who till the land. The techniques 
for accomplishing such a reform are varied 
and require the combined efforts of the 
legislature, the courts, and private citizens. 
It is the purpose of this article to discuss a 
novel technique used by the people of Puerto 
Rico to accomplish a land tenure reform in 
that territory. 

The organic act! for Puerto Rico provides 
that corporations engaged in agriculture in 
that territory shall be limited to the owner- 
ship of 500 acres of land. This provision was 
flagrantly violated from the time of its enact- 
ment, mostly by corporations engaged in 
growing sugar. The Congressional mandate 
and its subsequent violations proved to be a 
convenient political wedge for the inaugura- 
tion of a vastly different system of land tenure 
than had theretofore prevailed. Relying on 
it, the Legislature of Puerto Rico, in 1935, 
provided that the government might insti- 
tute quo warranto proceedings for the viola- 
tion of this 500-acre law and, in the same 

131 Stat. 716, 48 U.S.C. 752, May 1, 1900. The provi- 
sion was continued in the existing organic act. 39 Stat. 751, 
964, 48 U.S.C. 752, March 2, 1917. 

? Act. No. 33, Laws of Puerto Rico. Special Session 1935; 
Act No. 44, Laws of Puerto Rico, Special Session 1935; 
Act No. 47, Laws of Puerto Rico, Special Session 1935; Act 
No. 183, Laws of Puerto Rico, Regular Session 1941. In 
the proceedings, the court has authority to appoint receivers 


proceeding, provide for the confiscation of 
such property by eminent domain.? This 
legislation was upheld by the United States 
Supreme Court in a proceeding against one 
of the corporations violating the provision.* 

The insular government was then faced 
with the problem of distributing the land so 
acquired. It was felt that the most desirable 
thing was to have the people who tilled the 
land own it;4 however, this would entail 
breaking the land into small parcels whereas 
efficiency of production, in many instances, 
demanded that large parcels be tilled as a 
single unit. Accordingly, the Legislatiure 
of Puerto Rico in 1941, established the Land 
Authority,5 which is a seven-man board in 
the nature of a governmental agency with 
juridical personality. The Authority is given 
power to purchase, lease, and hold title to 
lands deemed necessary for the purpose of the 
act. Primarily, however, the Authority is to 
acquire the lands held in violation of the 500- 
acre law and to distribute them in the manner 
prescribed by the legislature. 

To accomplish the acquisition of lands the 
Authority can proceed in one of three ways. 
It is granted the power of expropriation by 
which the Authority in its own right, or the 
Attorney General in behalf of the Authority, 


to take charge of the liquidation of the property and in all 
cases the receivers are to give preference to the Land Au- 
thority, which has a legal preferential option for the pur- 
chase of said lands for the fair price fixed by final judgment. 

3 People of Puerto Rico v Rubert Hermanos, Inc. 309 U.S. 543, 
1940. 


4 Statement of Motives, Act No. 26, Laws of Puerto Rico 
Regular Session, 1941. 
* Act No. 26, Laws of Puerto Rico, Regular Session, 1941 
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can institute judicial proceedings against any 
artificial person holding land in violation of 
the 500-acre law. In this proceeding the 
Authority can file a declaration to the effect 
that the property is sought for the Authority. 
The declaration is to contain, among other 
things, an estimate by the Authority of the 
just compensation for the land. When the 
declaration is filed and the sum deposited, 
title to the land vests in the Authority and the 
right to just compensation, as fixed by the 
court in the proceedings, vests in the Corpo- 
ration. A second method by which the Au- 
thority can acquire land is by purchase from 
the trustees of land acquired in quo warranto 
proceedings. The trustees are to begin the 
sale of such land six months after the date of 
the trusteeship. For a period of one year 
thereafter® the authority has a preferential 
right to purchase such property for a just 
compensation. The third means of acquir- 
ing such land is in effect a declaration that 
the Authority shall not be estopped, by its 
failure to exercise its preferential right, from 
bidding at a public auction held by the 
trustees after the elapse of this period. Rather 
than being estopped the Authority may, by 
meeting the highest bid offered, acquire the 
land. 

The lands so acquired may be disposed of 
in three different ways by the Authority. 
One of these three? methods—the division of 
the land into proportional-profit farms— 
will be examined herein because of the 
unique aspects of the program. 

A proportional profit farm is established by 
a contract between the Land Authority and 
an administrator. The contract provides for 
the administration of parcels of land varying 
in size from 100 to 500 or more acres. The 
administrator must qualify as a farmer, or as 
an agronomist, or have experience in the 
field of agricultural management. He owns 
no interest in the land, legal or equitable, nor 
can he acquire an interest in the land. His 
compensation is fixed by the contract at not 
less than five, nor more than fifteen percent 
of the net profits of the farm. 


¢*The period may be extended on application by the 
Authority to the court. 

7The other two methods are to divide the land into 
parcels from 5 to 25 acres for sale or lease to individuals, 
which parcels constitute maximum individual holdings, and 
to divide the land less suitable for agriculture into small 
parcels and cede these parcels gratuitously to agricultural 
laborers with the understanding that such laborer will erect 
his home thereon within a specified time. 

8 Exhibit 4, Report of the Land Authority to the Legisla- 
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The laborers on the farm are paid wages 
according to the prevailing wage scale in the 
community. In addition to this regular wage, 
they are, at the end of a fiscal period, entitled 
to a proportion of the net profits of the farm. 
The proportion to which each is entitled is 
determined on the basis of the number of 
dollars he has earned in wages. 

The farms have no fixed assets. All imple- 
ments, equipment, and animals belong to the 
general fund of the Land Authority. The 
Authority keeps all properties in a service unit 
which hires them to the farms. The farms 
have no cash of their own. Cash disburse- 
ments are all made out of the general fund of 
the Land Authority. The Authority finances 
all crops, makes all purchases and _ issues 
orders for all materials used. In turn, all in- 
come liquidated from the farms is deposited 
in the general fund. The following informa- 
tion, taken from the statement of income and 
expense® for the Cambalache project® for the 
1946 crop, shows how the income is distrib- 
uted by the Authority. 

The project had a gross income of $1,236,- 
709.56. From this was deducted the direct 
agricultural costs of $724,711.34. These costs 
include preparing, planting, fertilizing, culti- 
vating, and harvesting the crop. There re- 
mained an agricultural profit of $511,998.22. 
Overhead expenses consisting of repair and 
maintenance of equipment, care of cattle, 
interest on crop financing, rent,!° auditing 
expenses, insurance and taxes amounted to 
$320,485.34 which, deducted from the agri- 
cultural profit, leaves a net income of $191,- 
512.88. The shares of the administrators 
amounted to $28,126.93. There was set 
aside a reserve for contingencies of $41,043.76. 
The remaining sum of $122,342.19 was distrib- 
uted to the 8,979 laborers on the farm. The 
direct agricultural costs named above in- 
cluded wages of $602,777.51, which shows 
that the laborers participated in the net 
profits on the basis of $.203 per dollar of 
wage 

By the end of the fiscal year 1945-46 the 
Land Authority had acquired 62,831.89 


tive Assembly of Puerto Rico for the fiscal year 1945-46. 

* For administrative and accounting purposes, the break- 
down seems to be Land Authority—Agricultural project— 
proportional-profit farm. These figures are from the report 
of a project which includes a convenient number of pro- 
portional-profit farms. 

10 A rent is payable to the Land Authority in an amount 
sufficient to amortize the cost of the land to the Authority 
within 40 years. 





REPORTS AND COMMENTS 


cuerdas!! of land, which represents 2.9 of the 
total area of Puerto Rico. As of this date, 
three agricultural projects were in operation 
comprising a total of eighteen proportional- 
profit farms. The three projects harvested 
a total of 11,813.72 cuerdas of land in 1946, 
the remainder of the land apparently being 
devoted to other programs under the direc- 
tion of the Land Authority.!? 

The entire land reform movement was 
attacked in the courts as an illegal use of the 
power of eminent domain. Condemnation 
proceedings were brought by the People 
of Puerto Rico, in behalf of the Land Au- 
thority, against Eastern Sugar Associates. 
In accordance with the procedure provided 
in the land law, the petition set forth the pro- 
posed distribution of the land condemned into 
individual holdings, proportional-profit farms 
and homes for agricultural workers. The 
sugar corporation contested the action on the 
ground that it appeared from the pleadings 
that its land was not to be taken for a public 
use, rather that it was to be sold or leased to 
others. The court held’® that use by the 
entire community or even a large portion of 
it was not the test; that it was rather a ques- 
tion of whether the taking was in the best 
interests of the people and their prosperity. 
The existing social and economic conditions 
in Puerto Rico, the court felt, attested to the 
reasonableness of the Insular Legislature’s 
belief in the existence of the evils it attempted 
to cure. Further, the means adopted were 


11A cuerda is approximately .9 of 1 acre. 

12 Seet footnote No. 7. 

18 People of Puerto Rico v. Eastern Sugar Associates,i56 F 2nd, 
316, 1946; certiorari to Supreme Court of the U. S. denied 
329 U. S. 772, 1946. 

“4 Cf., Fall Brook Irrigation District v. Bradley, 164 U. S. 
112, (1896), Clark v. Nash, 198 U.S. 361, (1905), McClean 
v. Arkansas, 211 U. S. 539, (1909). 
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reasonably calculated to deal with the prob- 
lems. This decision seems to bear out an 
above statement to the effect that the 500- 
acre limitation was a convenient political 
wedge. In those states and territories under 
the authority of the Constitution of the United 
States the courts in considering a reform of 
this nature will look to the exigencies of the 
situation confronting the legislature and cer- 
tainly great weight will be given to the latter’s 
determination that such action is necessary.'4 
This test is in no way dependent on Congres- 
sional limitiations on land-holdings by corpo- 
rations or individuals. It is also clear from 
the decisions that the reform need not be 
limited to the breaking up of corporate 
holdings, although the present legislation in 
Puerto Rico is directed toward that end. 
The same test would be applicable in the case 
of large individual holdings. 

The land problem in Puerto Rico consisted 
of an accumulation of large landholdings in 
the hands of outside interests without giving 
those who tilled the land a fair share of the 
proceeds. The people of Puerto Rico are 
attempting to solve this problem without en- 
dangering the efficiency of production which 
naturally accompanies larger landholdings. 
The means which the people of Puerto Rico 
have adopted to solve this problem is to have 
the ownership and control of the best agri- 
cultural land vested in a governmental 
agency. Neither the administrator nor the 
laborer fit any of our Anglo-American legal 
concepts of lessee, tenant, purchaser or owner 
in fee. The system is unique in the Western 
Hemisphere. 


GLENN COATES 


Law School, ; 
University of Wisconsin 
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Real Estate Analysis. By William H. Husband 
and Frank Ray Anderson. Chicago: 
Richard D. Irwin, Inc., 1948. p. xiv, 
576. $5.00. 


This textbook treats real estate in relation 
to law, finance, the market, the economy and 
the public. Value, sales, appraisals and 
percentage leases are clearly explained. In- 
equitable property taxes are criticized; capi- 
talization is omitted. The real estaie lobby 
is ignored and the frequent little preachments 
against government “‘encroachment”’ become 
tiresome. The book is weak on (1) real estate 
finance, (2) the building industry, and (3) 
theoretical analysis. 

Real Estate Finance. Although ‘‘package” 
mortgages, construction loans, the scarcity of 
equity capital and the hazards in iengthening 
maturities are illuminated, the mortgage 
market—-including sources of funds-—is in- 
adequately analyzed. Sound financing should 
facilitate good housing; but their sole criterion 
is ultimate self-sufficiency (p. 363). Elas- 
ticity of demand for housing and of the de- 
rived demand for loans is omitted; the ade- 
quacy of mortgage rates (p. 359) and the 
counter-cyclical influence of flexible financ- 
ing (pp. 231-2, 362, 378) are underdeveloped. 
The authors, criticizing FHA more than the 
FHLB System, might have explored the 
possible integration of our }ifurcated mort- 
gage structure. Are savings and loan associ- 
ations really the best potential source of 
funds (p. 386) and the Federal Home Loan 
Banks “‘the only existing permanent and 
functional source of secondary credit” 
(p. 422)? Actually mortgage insurance— 
which, they fear, may become a “‘subsidy”’ 
(p. 409, etc.)—improves marketability and 
promotes secondary financing by tapping the 
greater resources of commercial banks and 
insurance companies. 


The Building Industry. Housing is confused, 
say the writers, “by a mixture of sociological 
and economic thought,” and the desire to 
improve living standards” exerts a pressure 

. not commonly found in” other indus- 
tries (p. 78). (1 think most industries serve 
the public better; consider also the transcen- 
dent importance of housing.) To them, poor 
housing indicates inadequate family income, 
not construction inefficiency (pp. 79, 512); 
and high costs are today “‘caused almost en- 
tirely by a difference in the price level and not 
by deficient building methods” (p. 89). ‘This 
excuses industrial inefficiency, confuses price 
and production problems with unequal in- 
come distribution, and evades the central 
issue. A single industry cannot raise all in- 
comes, but it can feasibly reduce costs. 

Theoretical Analysis. Problems on_ the 
frontiers of real estate are ignored: e.g., 
monopolistic and imperfect competition in 
real estate and mortgage markets; mortgage- 
lending policies in relation to banking theory. 
Price fluctuations and real estate cycles 
(ch. XIV) are superficially treated, without 
charts or graphs. ‘The authors frequently 
imply that (gross) rent control has restrained 
construction, yet admit that net income in- 
creased because of reduced vacancies and 
deferred maintenance (pp. 251n, 326). Their 
conception of supply and demand is un- 
sophisticated: rising prices ‘‘add to the supply 
while curtailing the effective demand” (p 
538). Always? They fear that the momen- 
tum of accelerated construction “‘will carry 
new building beyond the point of justified 
long-term balance” (p. 552). To balance 
supply with market demand rather than with 
need may satisfy real estate interests, but not 
the public. 

This is not a distinguished textbook, but its 
interesting case studies and recent statistics 
will be useful for reference. 


Paut M. GREGORY 


University of North Carolina 
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Family Farm Policy. Edited by Joseph Acker- 
man and Marshall Harris. Chicago: 
University of Chicago Press, 1947, pp. 
xxii, 518. $4.00. 


Family Farm Policy consists of the proceed- 
ings of an international land tenure confer- 
ence held at the University of Chicago during 
the spring of 1946. The title captures public 
interest in a popular subject but it is some- 
what of a misnomer because the contents of 
the book are more concerned with tenure 
arrangements under which farm lands are 
owned and operated. This hiatus between 
family farm and farm tenure as expressed by 
book title and content runs through several 
chapters. Such heterogony has caused much 
confusion in tenure phases of land policies 
throughout our national history. From 
studying our land policies, family farm ap- 
pears to derive its significance primarily as 
an operating unit or ‘‘firm” concept. Thus, 
family farm is not dependent upon property 
arrangements under which land is owned or 
operated: it could be operated by a tenant, 
full owner or part owner. On the other hand, 
the “freehold” idea is developed and cham- 
pioned by Jefferson and Benton, among 
others, is basically a property concept. If the 
two concepts—firms and freeholds—are con- 
fused, public policies may find themselves in 
the dilemma of achieving ownership by the 
operator at the expense of efficiency of opera- 
tion and economic well-being of the farm 
family. 

The book contains two major parts. One 
part, 13 chapters, describes tenure systems and 
reforms in the United States, the British 
Commonwealth, Northern Europe, Latin 
America and Central Europe. The other 
part, 5 chapters, consists of committee reports 
analyzing various tenure problems and recom- 
mendations for improvement. The remaining 
two chapters involve a summary of the con- 
ference and a look to the future. 


The idea of bringing people together from 
various cultural and political environments 
was well-conceived. This cross-fertilization 
of ideas and developments cannot help but 
stir people out of the ruts and lethargy of the 
accustomed way of doing things in the home 
country. We cannot help but regret, how- 
ever, that more countries were not repre- 
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sented at the conference but conditions at the 
close of the war were not conducive to wide 
attendance. Unfortunately, countries which 
have experienced some of the more significant 
tenure reforms were absent. These include 
such countries as Mexico, Russia, Ireland, 
Denmark, Bulgaria and Japan and numerous 
other areas discussed by Liversage in his little 
book Land Tenure in the Colonies. Furthermore, 
India and China where most of the “two- 
thirds of the people of the world get their 
living by working directly on the land” reside, 
were not represented. The current F.A.O. 
land tenure study under the direction of Pro- 
fessor K. H. Parsons should fill some of these 
gaps in the world tenure situation. [Cf., p. 
293, this journal. Ed.] 

Five committee reports are, from an an- 
alytical viewpoint, the heart of the report. 
Of course, these reports reflect the usual 
effects of committee work where compromise 
takes the keen edge off individually creative 
and unusual ideas. Nevertheless, the reports 
do refiect the thinking of some of our leading 
social scientists on important aspects of tenure 
problems and policies. These reports deserve 
careful reading by all students of land prob- 
lems. 

The Schultz committee did an exception- 
ally fine job in trying to think through a very 
difficult problem concerning the definition 
and role of family farms in our land tenure 
system. Despite the forward thinking of this 
committee, “family farm” remains one of the 
most ambiguous terms in the social scientist’s 
vocabulary. Several members of the com- 
mittee disagreed with ideas presented in the 
main part of the committee report. Further- 
more, other sections of the report did not use 
this nor any other consistant definition of the 
term. Maybe the term defies definition. Or 
perhaps family farm has become a “sacred 
cow” with which to disagree is heretical but 
which no one is able to describe in terms 
understandable and acceptable to others. 

If the family farm is a means to an end as 
the report states and with which I agree, then 
more consideration should be given to an 
analysis of the ends it is intended to achieve. 
Also, more attention should be devoted to 
finding and developing alternative means 
which might serve the desired ends as well or 
better. Admittedly, the conference included 
as family farms-only one-half of the farms 
counted by the U. S. Census. If the family 
farm accounts only for one-half of the total 





314 


census farms, then what are the alternative 
means for explaining the other fifty per cent? 
Of course, anycne who has worked with census 
data knows their limitations in this respect. 
The concept of “economic classes” begun in 
1945 and planned for more complete use with 
the 1950 census should afford a much more 
workable basis for farm classification than we 
have had in the past. 

In reading the book, one should not omit 
the “Foreword” by Howard Tolley which ties 
tenure arrangements into the freedom from 
want goal of the United Nations. Neither 
should the reader overlook the stimulating 
final chapter of “Looking To The Future” by 
H. C. Taylor which stresses the interrelation- 
ships between research, education and legis- 
lation. 

Messrs. Ackerman and Harris, two of the 
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nation’s foremost students of farm tenure, not 
only did an admirable editorial job; they also 
prepared an excellent interpretative summary 
of the conference for the busy reader who has 
not the time to wade through the entire 
volume. Harris and Ackerman also went be- 
yond the usual editor’s role in helping to plan, 
organize, and see through the conference to a 
successful conclusion. 

The volume is a distinct contribution to the 
literature on land tenure. It is recommended 
reading for all citizens who want to become 
better informed on farm tenure aspects of land 
policies. It is must reading for all students in 
land policies and provides a needed reference 
for college students in agricultural policy 
courses. 

Joun F. Timmons 


Towa State College 
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